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S e c t i o n 1
I n t r o d u c t i o n
1.1 P r o j e c t U n d e r s t a n d i n g
The Environmental Engineering Division (DTS-33) of the J o h n A. V o l p e Nat iona l
T r a n s p o r t a t i o n Sys t ems Center ( V o l p e Center) i s prov id ing environmental
engineering and contaminant removal suppor t to Region 8 of the U.S. Environmental
Protect ion Agency (EPA) for the Libby Asbe s to s P r o j e c t in Libby, Montana. In May
2000, the V o l p e Center, their contractor CDM F e d e r a l Programs Corporat ion ( C D M ) ,
and its subcontractor, P a c i f i c Environmental Services, Inc. (PES), along with the V o l p e
C e n t e r ' s r e m o v a l / d e m o l i t i o n contractor, MARCOR Remediation, Inc. (MARCOR),
submitted a Removal Action Work Plan (RAWP) dated May 17,2000 to EPA. EPA
approved the RAWP for the 2000 construction season and has des ignated the work at
the f o rmer Screening Plant site as a fund- l ead . The purpo s e of this 2001 Work Plan is
to coordinate and p lan the comple t ion of removal act ivi t ie s began in 2000 at the
Screening Plant site, conduct supp l ementa l soil sampl ing, and compl e t e remaining
removal and restoration activit ie s during the 2001 construction season.
1.2 Background I n f o r m a t i o n for the S c r e e n i n g Plant
1.2.1 H i s t o r i c S i t e Usage
The Screening Plant was util ized for many years to sort mined vermiculite by grade.
The vermiculite was transported to the site by truck, sorted and bulk stored in two
sheds at the f a c i l i t y . The vermiculite was then loaded onto a conveyor(s) and
transported across the Kootenai River. Once the vermiculite was transported across
the river to the railroad track, it was loaded onto rail cars for transportat ion and
dis tr ibut ion and trucked to the Export Plant for proces s ing and sh ipp ing .
The former Screening Plant was most recently used pr imari ly as a f u l l y operational
retail nursery business for growing, storing, and s e l l ing of p lan t s , f l ower s , trees, and
related items. The owners of the p r o p e r t y lived on the site in a one-story structure that
served both as an o f f i c e and as a residence. The largest structure on the p r o p e r t y was
the Long Shed . The three-sided Long Shed was constructed of structural steel
members, corrugated metal sides and roo f , and a reinforced concrete f l oor .
A p p r o x i m a t e l y one-third of the Long Shed was used to store nursery s u p p l i e s , too l s
and equipment used in the nursery business. The remaining two-thirds of the Long
Shed's space was used as leased storage. Recreational vehicles (RVs), trailers, boats,
automobiles, and numerous other articles belonging to others were stored in the Long
Shed.
Five greenhouses constructed of steel tube f rames with p l a s t i c coverings were used
for growing p lant s , f l o w e r s , and shrubs. A number of smaller bui ld ings and support
structures were used in the nursery operation. Two reinforced concrete tunnels were
used to grow mushrooms sh ipped to the Far East for use as medical treatments.

DOT V o l p e Center 1-1
Screening Rant Final RAWP 06/18)01



Section 1Introduction

A number of steel tanks, hopper s , silos, and other remnants of the Screening Plant's
former use as an asbestos sorting and loading f a c i l i t y were stored on the site.
The f ormer Screening Plant site is currently owned by Melvin G. and Lerah Lorene
Parker and has been des ignated as Operable Unit 02 by EPA. Photograph s of
Operable Unit 02 taken during the site walkover were provided in A p p e n d i x A of the
2000 RAWP.
1.2.2 Conten t s of the 2000 R A W P
The 2000 RAWP dat ed May 17,2000 provided d e t a i l e d background in format i on on
Operable Unit 02, such as site acreage, abutters, general conditions of site structures,
soil conditions, existing in fra s truc ture and u t i l i t i e s , and exis t ing vegetation. The 2000
RAWP also discussed the ava i lab i l i ty of water, cultural resources, transportat ion and
di spo sa l options, and special logi s t i ca l considerations. The 2000 RAWP also described
the time critical removal and related activities planned for the 2000 construction
season. Removal planning and execution activit ies addressed in the 2000 RAWP
inc luded:
• Inventory of items stored on site
• Assessment of d i spo sa l or decontamination of stored items
• Record keeping and RCMS pro t o co l s
• Transpor t to and d i spo sa l at H o l e No. 23 at the abandoned mine
• T r a f f i c , dust suppression, and erosion controls
• D e m o l i t i o n / d i s m a n t l i n g procedures
• Equipment and personnel decontamination procedures
• Procurement of topographic and boundary surveys
• Procurement of archaeological and cultural surveys
• Removal of asbestos-containing soils
• H e a l t h and S a f e t y Plan requirements
• S a m p l i n g and QA Proj e c t Plan
• Construction QA Plan
• Air monitoring requirements
• A n t i c i p a t e d drawings and technical s p e c i f i c a t i o n s
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Section 1Introduction

Removal activity at the site began with a site walkover on A p r i l 11,2000 and
concluded on December 13,2000 when removal activit ie s at Operable Unit 02 were
shut down for the winter. I n f o r m a t i o n included in the 2000 RAWP was obtained
during the site walkover and subsequently from copies of excerpts f rom an a s s e s s o r ' s
report prepared for the present owners of the Screening Plant site. The 2000 RAWP
should be referenced for d e ta i l ed in format ion addre s s ing the observations made by
the Government and its contractors during the site walkover. The 2000 RAWP also
includes a d e ta i l ed d e s c r ip t i on of the structures on the site prior to their demol i t i on in
2000. Figure 1-1 provides the general locus p lan of the Screening Plant and the
vermiculite mine site. Figure 1-2 provides the location of the Screening Plant and
vermiculite mine site on the USGS quadrangle map.
1.2.3 M o d i f i c a t i o n s to the 2000 R A W P
As the planned removal actions began at Operable Unit 02, it became necessary to
m o d i f y work activities to meet the evolving needs of the p r o j e c t . M o d i f i c a t i o n s to the
2000 RAWP were necessitated by revised soil sampling and excavation requirements
and to accommodate restrictive occurrences, primarily denial of EPA access to the
abandoned mine site for d i spo sal of asbestos contaminated soil s and demoli t ion
debris. For a d e ta i l ed de s cr ip t ion of m o d i f i c a t i o n s to the 2000 R A W P , it is
recommended to r e f e r to "Amendment No. 1 to Removal Action Work Plan dated
May 17, 2000." However, the major m o d i f i c a t i o n s to the 2000 RAWP included:
• S t o c k p i l i n g excavated soils on site
• S t o c k p i l i n g demoli t ion debris on site
• Plac ing r iprap at Rainy Creek di scharge
• Increasing soil excavation d e p t h s
• S i t e soil sampl ing
• Erosion controls during winter shutdown
• I n s t a l l a t i o n of barrier fabr i c

DOT V o l p e Center 1-3
Screening Plant Final RAWP 06/18/01



Color Chart(s)

The f o l l o w i n g chart(s) contains color
that does not appear on the scanned

image(s).



S i t e L o c a t i o nLibby, Montana

tf~\ Coeur d ' A l e n e

DOT V o i p e Center
F i g u r e 1-1S i t e Locus P l a nLibby, M o n t a n a



w ^ i V - . ^ \ Y P < — ^j ^ S s ^ i i c - i i a ' L i A j U / - -:ti _.,i*,vx.J<

N

DOT V o l p e Center F i g u r e 1-2S i t e L o c a t i o n



S e c t i o n 2
Summary of Work C o m p l e t e d in 2000
2.1 Planning A c t i v i t i e s
2.1.1 2000 Removal A c t i o n Work Plan
A Remedial Action Work Plan (RAWP) dated May 17,2000 was pr epared by the
V o l p e Center for propo s ed removal activities at the Screening Plant Site . The 2000
RAWP included the requirements for p r e p a r i n g site s p e c i f i c p lanning documents as
well as procedures and per formance requirements for the planned removal actions at
Operable Unit 02. F o l l o w i n g is a brie f d e s cr ip t i on of the p lanning documents
prepared in 2000.
2.1.2 H e a l t h and S a f e t y Plan
COM deve loped and implemented a site s p e c i f i c H e a l t h and S a f e t y Plan (HASP)
addressing sampling and removal action oversight at the site. The removal contractor
deve loped and implemented a site s p e c i f i c H e a l t h and S a f e t y Plan for all removal
actions and demol i t i on activit ies at this site. H e a l t h and S a f e t y Plans were d ev e l op ed
and implemented in accordance with the U.S. Occupational S a f e t y and H e a l t h
Admini s tra t ion (OSHA) Standard 29 CFR Part 1910 and Part 1926, Occupational
S a f e t y and H e a l t h Standard for the Construction I n d u s t r y , and al l a p p l i c a b l e OSHA
H e a l t h and S a f e t y Requirements.
The H e a l t h and S a f e t y Plan was reviewed and approved by a C e r t i f i e d I n d u s t r i a l
Hygi en i s t (CIH) prior to initiating sampling, oversight and removal actions. The
H e a l t h and S a f e t y Plan addres sed the f o l l o w i n g :
• Overview of the potent ial hazards at the work site
• I d e n t i f i c a t i o n of s a f e work pract ice s
• Training and medical monitoring requirements
• Personal protec t ive equipment requirements
• Communication and emergency no t i f i ca t i on procedures
• P r o j e c t documentation
The removal contractor reviewed the plan with all removal action personnel prior to
their working on the site. Daily H e a l t h and S a f e t y b r i e f i n g s were held at the job site.
All removal actions, oversight, and sampl ing activities at this site were conducted in
accordance with the approved site s p e c i f i c H e a l t h and S a f e t y Plans.
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Section 2Summary of Work Completed in 2000

2.1.3 Engineering Drawings and T e c h n i c a l S p e c i f i c a t i o n s
The f o l l o w i n g technical s p e c i f i c a t i o n sections were deve l oped and implemented
during the 2000 removal actions at the site:
S e c t i o n Descr ip t ion
Division 1 General Requirements
01010 S c o p e of Work
01035 Control of Work
01100 S p e c i a l Pro j e c t Procedures
O H I O Environmental Protec t ion Procedures
01300 S u b m i t t a l s
01311 Construction Schedul ing
01580 Pro j e c t I d e n t i f i c a t i o n and Signs
01590 T e m p o r a r y F a c i l i t i e s
01700 Contract Closeout
Division 2 Sitework
02040 Decontamination
02050 Decontamination, Demolition and Removals
02200 Earthwork
02230 Granular Fill Mater ia l s
02250 Water ing
02270 Sedimenta t i on and Erosion Control
02575 Paving and S u r f a c i n g
02713 Stormwater Management
02776 H i g h Density Polye thyl ene Membrane Liner
02830 Chain Link Fences
02910 S e e d i n g
02920 H y d r a u l i c S e e d i n g
Division 13 Special Construction
13574 Col l e c t i on , Storage , S a m p l i n g , Transpor ta t i on and Disposal of

Liquid W a s t e
13615 T r a n s p o r t a t i o n and Disposal of N o n - H a z a r d o u s a n d / o r

Hazardou s Material
13617 Disposal of ACM Rubble, F a c i l i t i e s , Building Contents, and Soil
13680 H e a l t h and S a f e t y
13695 Draining, Removal and Disposal of Light F i x t u r e Ballas t s ,

Trans f ormer s , Mercury Switche s and Oil or Other L i q u i d - F i l l e d
Equipment

13705 Asbes to s Abatement
13720 Dust S u p p r e s s i o n
13780 Air Monitoring ( P e r f o r m e d by the G o v e r n m e n t ' s Air Monitoring

Consu l tan t s)
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Section 2Summary of Work Completed in 2000

2.2 Pre-Removal A c t i v i t i e s
2.2.1 T o p o g r a p h i c and Boundary Surveys
Detailed p r o p e r t y line and t o p o g r a p h i c surveys were p r e p a r e d for this site by a
registered land surveyor licensed in the S t a t e of Montana prior to init iation of on-site
construction activities. Known physical f ea ture s and structures on the site were
located on the t o p o g r a p h i c survey. A reduced copy of the t o p o g r a p h i c survey of the
p r o p e r t y prior to initiation of demol i t ion and soil excavation activities is provided as
F i g u r e 2-1. Benchmarks were es tabli shed on the site.
2.2.2 A r c h a e o l o g i c a l and Cul tura l Survey
Archaeological Si t e 24LN1045 was f i r s t determined to be e l ig ib le for the National
Register of H i s t o r i c Places by the Corps of Engineers (COE) on December 29,1978.
T e s t s on this site in 1978 and in 1993 through 1994 determined that it contained
s igni f i cant archaeological information. The extent of removal actions at the Screening
Plant have been coordinated with the f i n d i n g s of a p r o f e s s i o n a l archaeologis t and
EPA with respect to Archaeological S i t e 24LN1045. F i g u r e 2-2 shows 1994 informat ion
from the Montana His t o r i ca l S o c i e t y f i l e s relative to the locat ion of Archaeological S i t e
24LN1045 and an exposed a r t i f a c t area. Archaeo log i ca l surveys and excavations have
been comple t ed at the site. An archaeological report summarizing this component of
the excavation process is currently being prepared .
2.2.3 Inventory and D i s p o s i t i o n of P r o p e r t y Content s
An inventory of items stored in the Long Shed and other site structures was prepared
by Government employees and Government contractors. Ownership of each article
was determined. In most cases, articles stored in the Long Shed were te s ted for
contamination with asbestos f ibers . I t e m s determined to be sui table for reuse were
cleaned and inspected to conf irm that they had been s a t i s f a c t o r i l y decontaminated
b e f o r e being returned to their re spect ive owners or s t o ckp i l ed for d i spo sa l .
F o l l o w i n g inspections and te s t ing of the owners' residence, the Government
determined that the structure and its contents needed to be demoli shed and contents
d i s po s ed . The p r o p e r t y owners were relocated to t emporary rental housing.
2.2.4 Soi l S a m p l i n g
A soil s ampl ing program was implemented by the Government to determine the
presence of asbestos contaminated soil requiring removal at the site. Soi l sampl ing
results are presented in F i g u r e 2-3.
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Section 2Summary of Work Completed in 2000

2.2.5 T e s t Pit Program
Under the direction of EPA's t emporary On Scene Coordinator ( O S C ) , a test pit
program was implemented at the site. The sampling parameters consisted of
excavating a test pit and co l l e c t ing a soil sample at a d e p t h of 4 f e e t . The soil sampl e
f rom the 4-foot d e p t h was analyzed by the PLM M e t h o d , and if found to contain 1
percent or greater asbestos, a s ampl e c o l l e c t ed f rom a d e p t h of 5 f e e t was then taken
and analyzed.
Thi s procedure continued until a cut off at a d e p t h of 8 to 10 f e e t was reached. If the
soil sample co l l e c t ed f r o m the test pit at a 4 f o o t d e p t h was found to have less than 1
percent asbestos or a non-detectable level , a soil s ampl e was c o l l e c t ed f r om a 3 f o o t
d e p t h and analyzed. T h i s procedure continued until reaching ground surface. Results
of the test pit program were d i s p l a y e d on a scale drawing of the site overlaid with a
100 f o o t x 100 f o o t grid system. Based on this test pit program, EPA elected to
excavate to a d e p t h of 4 f e e t in the north portion of the site and 18 inches on the south
portion of the site.
2.3 Removal A c t i v i t i e s
2.3.1 M o b i l i z a t i o n and T e m p o r a r y F a c i l i t i e s
The removal contractor mobilized to the site and set up an o f f i c e t rai l er for its use and
a separate trailer with conference room for use by the EPA, V o l p e Center, and CDM.
Perimeter f e n c i n g around the exclusion zone was in s ta l l ed .
2.3.2 Air M o n i t o r i n g
Throughout the soil sampling and removal activities conducted in 2000, air
monitoring, as described in Sect ion 3.1.3 of this work plan, was conducted at Operable
Unit 02 throughout the work period.
2.3.3 Dust S u p p r e s s i o n Procedures
Throughout d e m o l i t i o n / d i s m a n t l i n g of structures, soil excavation, s t o c k p i l i n g , and
b a c k f i l l i n g , dust suppres s ion was achieved by misting and watering mechanical
equipment, trucks etc.
2.3.4 Removal and Dispo sa l of B u i l d i n g Conten t s
V o l p e Center s t a f f prepared an inventory of items stored in the Long Shed and Parker
residence. A few salvageable items were decontaminated and returned to their
owners. Remaining items were s t o ckp i l ed on site for f u t u r e d i s p o s a l .
2.3.5 D e m o l i t i o n / D i s m a n t l i n g of S t r u c t u r e s
The f o l l o w i n g structures were demolished during the 2000 construction season:
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Shade House and Fruit Stand
Nursery O f f i c e and Owners' Residence
F i v e (5) Greenhouses
West Shed
Break Room
Lab and Extraction Room
Underground Tunnel s
Manufac tured H o m e / O f f i c e
Demolition debris was s t o c k p i l e d on the site as the owner of the abandoned mine site
denied EPA and Government contractors access for d i spo sa l of demol i t ion debris and
asbestos contaminated soils.
2.3.6 Excavation of Contaminated S o i l
It was originally planned to remove suspect soil in 6-inch increments with
conf irmatory sampl ing at each increment, to a maximum d e p t h of 18 inches. Areas of
the site to be excavated were determined by sampl ing for the presence of asbestos.
However, as the test pit program evolved and conf irmatory s ampl ing was p e r f o rmed
at Operable Unit 02, EPA elected to excavate the top 4 f e e t of soil f r o m the por t ion of
the site north of Rainy Creek, and 18 inches f r om the port ion of the site south of Rainy
Creek. The test pit program f o l l o w e d by a uniform d e p t h of excavation proved to be a
more produc t iv e and e f f i c i e n t approach to removing asbestos contaminated soils f r om
the predetermined dep th s . At this time, the maximum d e p t h of soil to be removed
from confirmed contaminated areas of the site is 4 f e e t . F i g u r e 2-4 shows the
approx imate l imi t s of soi l s excavated in 2000 and s t o c k p i l e d in and around the Long
Shed.
2.3.7 S t o c k p i l i n g o f Excavated S o i l s
EPA's intent was to d i s p o s e all excavated soil meeting or exceeding removal criteria
and demol i t i on debris f r o m Operable Unit 02 at the abandoned vermiculite mine.
However, the m i n e ' s owners denied access to the abandoned mine site for this
purpose. Demolition debris and excavated asbestos-containing soil were kept
segregated and s t o ckp i l ed at the site for fu ture d i s p o s a l . Excavated soils were
s t o ckp i l ed in and around the Long Shed. S t o c k p i l e d soils were covered with
po lye thy l ene sheeting and rope tiedowns for the winter. S t o c k p i l e d demol i t ion debris
was stored between H i g h w a y 37 and the Long Shed.
Since the winter shutdown of work at the site, a court ruling has granted EPA access
to the abandoned mine site for d i spo sa l of asbestos-containing soil s and demol i t ion
debris. In transport ing s t o c k p i l e d soils and soils excavated during the 2001
construction season to the mine site, EPA wil l , to the extent prac t i ca l , c omply with all
a p p l i c a b l e or relevant and a p p l i c a b l e requirements ( A R A R s ) .
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Section 2Summary of Work Completed in 2000

2.3.8 B a c k f i l l i n g and C o m p a c t i o n
F o l l o w i n g c on f i rmatory soil sampl ing and placement of the permeable g e o t e x t i l e
fabr i c layer, the north port ion of Operable Unit 02 was b a c k f i l l e d with 3.5 f e e t of
compacted common fill approved by the Government.
2.3.9 R i p r a p
An area on the southern bank of Rainy Creek at the Kootenai River was found to
contain high concentrations of vermiculite. F o l l o w i n g the excavation of this material,
the disturbed area was b a c k f i l l e d with common fill, graded, and r i p r a p p la c ed to
prevent erosion of the creek and riverbanks during anticipated higher river elevations
during the spr ing thaw.
2.3.10 Erosion Control
Erosion controls consisting of stacked hay bales and si l t screen fabr i c were ins ta l l ed
by the removal contractor prior to s tarting excavation at Operable Unit 02.
In order to mit igate erosion and r u n o f f f r o m the site during the winter shutdown
period and spring thaws, CDM designed interim erosion controls for excavated areas
of the site. Thes e interim measures included drainage ditches, hay bales, swales, and
sedimentation ponds. Two drawings with s p e c i f i c a t i o n s were pr epar ed to provide
s l op e elevations, material requirements, and technical requirements for this work.
These drawings are included in Amendment No. 1 to Removal Action Work Plan
dated May 17, 2000.
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S e c t i o n 3
Work Planned for 2001
3.1 Planning A c t i v i t i e s
3.1.1 I n t r o d u c t i o n
The Construction Quality Assurance Plan and Engineering Drawings and Technical
S p e c i f i c a t i o n s d eve l oped in 2000 for the removal act ivit ie s s tarted in 2000 at Operable
Unit 02 will remain in e f f e c t for 2001.
3.1.2 Prepar e H e a l t h and S a f e t y Plan Requirements
CDM is p r epar ing a comprehensive H e a l t h and S a f e t y Plan (HASP) for the site. An
individual contractor may d e v e l o p its own HASP in accordance with that c o m p a n y ' s
corporate policy; however, each contractor will be responsible for conducting its work
and the work of its subcontractors in compliance with the comprehensive HASP for
the site. The comprehensive H e a l t h and S a f e t y Plan will be developed and
implemented in accordance with the U.S. Occupational S a f e t y and H e a l t h
Admini s tra t ion (OSHA) Standard 29 CFR Part 1910 and Part 1926, Occupational
S a f e t y and H e a l t h S t a n d a r d for the Construction I n d u s t r y , and al l a p p l i c a b l e OSHA
H e a l t h and S a f e t y Requirements.
The H e a l t h and S a f e t y Plan will be reviewed and approved by a C e r t i f i e d I n d u s t r i a l
Hygieni s t (CIH) prior to initiating removal actions. All mod i f i ca t i on s to the H e a l t h
and S a f e t y Plan that are required during the removal action at the site will also be
reviewed and approved by the p r o j e c t CIH prior to being impl ement ed . The H e a l t h
and S a f e t y Plan will be included in the removal action s p e c i f i c a t i o n s and will addres s
the f o l l o w i n g :
• Overview of the potent ial hazards at the work site
• I d e n t i f i c a t i o n of s a f e work pract ice s
• Training and medical monitoring requirements
• Personal protec t ive equipment requirements
• Communication and emergency no t i f i ca t i on procedures
• Pro j e c t documentation
Once the site s p e c i f i c H e a l t h and S a f e t y Plan has been approved by the CIH, the
removal contractor will review the p lan with all removal action personnel. All
removal actions at this site will be conducted in strict accordance with the approved
site s p e c i f i c H e a l t h and S a f e t y Plan.
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3.1.3 Prepare Air M o n i t o r i n g Requirements
Air monitoring will be conducted to determine airborne dust and asbestos f i b er levels
during the removal actions. Air monitoring will be p e r f o r m e d by the air monitoring
consulting f i r m and by the removal contractor. Air monitoring will be p e r f o r m e d
prior to the initiation of removal actions to determine background l eve l s of dust and
f i b e r s in the air. Air monitoring will be p e r f o r m e d during removal actions and
demoli t ion activities to ensure that dust and f i b er s are not being released f r om the
work areas during removal actions, determine the a p p r o p r i a t e level of r e sp iratory
prot e c t ion for removal action workers, and to document dust and f i b e r levels
f o l l o w i n g the removal actions.
Air monitoring will be p e r f o r m e d using continuous aerosol monitors and by
co l l e c t ing sample s for analysis by transmission electron microscopy (TEM). The MIE
DataRAM™ Portable Real Time Aerosol Monitor will be used to conduct continuous
air monitoring on the perimeter of the p r o j e c t site to determine the total mass of
airborne dust and f i b e r s (expres s ed as micrograms per cubic meter ( u g / m 3 ) of air). Air
sample s that will be analyzed by TEM will be c o l l e c t ed and analyzed in accordance
with A p p e n d i x A of the EPA's A H E R A regulation (40 CFR Part 763) in accordance
with ISO 10312 counting rules. S a m p l e result s analyzed by TEM will be expres sed as
asbestos structures per square mi l l ime t er ( s t r u c t u r e s / m m 2 ) .
Background Air S a m p l e s
The air monitoring consulting f i r m will co l l ec t background air sample s at the p r o j e c t
site to determine background airborne asbestos f i b e r l eve l s prior to the start of the
emergency removal action. The consulting f i r m will co l l e c t air sampl e s for TEM
analysis at identical locations on the p r o j e c t site on two d i f f e r e n t days to determine
background airborne asbestos f i b e r levels. The background air sample s will be
compared to the f ina l clearance air samples to ensure that airborne asbestos f i b e r
l eve l s at the comple t i on of the removal action are equal to or lower than the asbestos
f i b e r level s present prior to init iating the removal action.
Ambient D a i l y Air Moni t o r ing
The air monitoring f i r m will conduct air monitoring during the removal action at the
p r o j e c t site to ensure that airborne dust and f i b er s are not being released during the
removal action. The air monitoring f i r m will co l l ec t air sample s along the perimeter of
the p r o j e c t site, in clean rooms, and at the exhaust of negative air machines. Air
sampl ing locations shall be as determined by the air monitoring f i r m and approved
by the Government.
The air monitoring f i r m will p lac e up to eight MIE DataRAM™ Portab l e Real Time
Aerosol Monitors along f i x e d locations along the perimeter of the p r o j e c t site. The
DataRAMs will provide continuous monitoring of the total mass of airborne
par t i cu la t e s on the site perimeter. The air monitoring f i r m will also collect air sample s
for TEM analysis at these same f i x e d locations on the perimeter of the p r o j e c t to
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determine the concentration of airborne asbestos f i b e r s . The air monitoring f i r m will
analyze the da ta co l l e c t ed f rom the DataRAM and the TEM analyses to e s tabl i sh
trends between airborne p a r t i c u l a t e levels and asbestos levels.
The air monitoring f i r m will also col lec t air s ampl e s in the clean rooms of
decontamination chambers, at the exhaust of negative air machines, and other
a p p r o p r i a t e areas on the p r o j e c t site. The purpose of these sample s is to document
that clean rooms are ac tua l ly clean and that the negative air machines are not
exhausting asbestos f ibers .
O S H A C o m p l i a n c e A i r S a m p l e s
The removal contractor will co l l e c t d a i l y personal air sample s on its workers to
document compliance with the Occupational S a f e t y and H e a l t h A d m i n i s t r a t i o n ' s
(OSHA) Asbestos S t a n d a r d f or th e Construction I n d u s t r y (29 CFR Part 1926.1101).
The removal contractor will collect time-weighted average (TWA) and excursion
sample s f r o m ten percent (or a minimum of two) of the workers each day removal
action work is p e r f o r m e d . The TWA sample s will be s tarted at the beginning of each
work day and will be turned off at the conclusion of each work day. T W A s will be
a d j u s t e d using the Brief and S c a l a Method for workdays that last longer than eight
hours. Thirty-minute excursion sampl e s will be co l l e c t ed f r o m workers during work
activities that are expec t ed to generate the highest f i b e r levels.
The results of the TWA and excursion sample s will be compared to the Asbe s t o s in
Construction Standard to determine if the level of re sp iratory pro t e c t i on worn by
removal action workers is adequate.
Ambient F i n a l Clearance A i r S a m p l e s
A f t e r each bu i ld ing or structure on the p r o j e c t site has been decontaminated, the air
monitoring f i rm will p e r f o r m a de ta i l ed visual inspect ion of the bu i ld ing or structure
to ensure that vermiculite and dust have been adequate ly removed. Since each
bu i ld ing and structure at the p r o j e c t site will be d emol i shed , f i n a l clearance air
sample s are not required prior to demoli shing the bu i ld ing or structure. T h e r e f o r e ,
once a bu i ld ing passes the f ina l visual inspection, the bu i ld ing can be d i smant l ed .
At the conclusion of the removal action for the entire p r o j e c t site, the air monitoring
f i r m will col lec t f ina l clearance samples . The air sample s will be co l l e c t ed and
analyzed by T E M . The sample s will be c o l l e c t ed at the same locations as the
background sample s c o l l e c t ed prior to the initiation of the removal action. Thes e
sample s will be compared to the background air sampl e s to ensure that airborne
asbestos f i b e r l eve l s at the comple t ion of the removal action are equal to or lower than
the background f i b e r levels.
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3.1.4 Prepare Cons truc t ion Qual i ty Control and Q u a l i t y
Assurance Plan

The text portion of the S a m p l i n g and Quality Assurance Proje c t Plan deve loped by
EPA is provided in A p p e n d i x A. A p p l i c a b l e requirements of this p lan will be
implemented during the r e m o v a l / d e m o l i t i o n act ivi t i e s described in this RAWP.
3.1.5 Decontaminat ion and Dust S u p p r e s s i o n Requirements
3.1.5.1 Decontaminat ion Requirements
The contents of the bu i ld ings and structures and the bu i ld ings and structures
themselves will be decontaminated by the removal contractor during the removal
actions at this site. In addi t ion, construction equipment such as backhoes and trucks
will be decontaminated prior to leaving the p r o j e c t work site. Removal action
personnel will be required to decontaminate themselves at the end of each work s h i f t
be fore leaving the p r o j e c t work site. Prior to the start of the removal actions, site
s p e c i f i c decontamination and cleaning procedures will be deve loped by the removal
contractor and reviewed by the Government. The procedures shall addres s
decontaminating personnel, construction equipment, contents of the bu i ld ing s , and
the bu i ld ings themselves. The f o l l o w i n g paragraph s provide an overview of the
decontamination and cleaning activities.
3.1.5.2 Personnel Decontamination
The removal contractor will furnish and install separate personnel decontamination
f a c i l i t i e s at the site for male and f e m a l e removal action workers to shower at the
completion of each work sh i f t . The decontamination f a c i l i t y will consist of a minimum
of a clean room, shower room, and d ir ty room separated by air locks. The f a c i l i t y will
have hot and cold running water, and will have a negative air system that prevents
f i b e r s f rom being released into the clean room. All shower water will be f i l t e r e d to
remove asbestos f i b er s b e f o r e being released to the environment. Workers will enter
the dirty room, remove their protec t ive c lo thing, s t ep into the shower room and
shower, then enter the clean room b e f o r e taking work breaks or leaving the work site
for the day. The personnel decontamination f a c i l i t y will be available for use by the
engineer, f e d e r a l , and s tate agency personnel throughout the duration of the p r o j e c t .
3.1.5.3 Decontaminat ion of Cons truc t ion Equipment
A variety of construction equipment and vehicles, such as backhoes, loaders, dump
trucks and bobcats, will require decontamination b e f o r e leaving the job site to prevent
asbestos contaminated soil f r om being tracked off site. The removal contractor will be
required to construct a decontamination f a c i l i t y and a s p h a l t paved roadway at the site
to decontaminate equipment and vehicles. The equipment or vehicles to be
decontaminated will be driven to the pad and washed with water f r om a source
approved by the Government to remove visible signs of soil and mud from the
exterior of the equipment or vehicle. The water will be c o l l e c t ed for nitration a n d / o r
d i spo sa l in accordance with the removal c o n t r a c t o r ' s approved H e a l t h and S a f e t y
Plan.
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3.1.5.4 Decontaminat ion of Remaining S t r u c t u r e s
Once the excavated asbestos contaminated soils s t o ckp i l ed in the Long Shed have
been removed, the removal contractor will p e r f o r m a gross decontamination of the
building. F o l l o w i n g removal of the tunnel roo f s , the tunnel wal l s and f l o o r will be
decontaminated prior to b a c k f i l l i n g with compacted common fill approved by the
Government. The removal action s p e c i f i c a t i o n s provide procedures for gross
decontamination of the bu i ld ing s mat include the use of H E P A vacuum cleaners,
amended water, a n d / o r rags and mops. Once a structure has been decontaminated
and inspected by the air monitoring f i rm, the removal contractor wi l l , when
a p p r o p r i a t e , spray a lock down encapsulant onto bu i ld ing sur face s to lock down any
residual f ibers .
3.1.5.5 Dust S u p p r e s s i o n Procedures
Continuation of the removal action will include dust suppres s ion procedures to
prevent asbestos contaminated dust f r om migrating off the removal action site.
Consideration will also be given to contro l l ing dust on Rainy Creek Road generated
by trucks hauling waste to the abandoned mine site. The removal action s p e c i f i c a t i o n s
include requirements for dust suppre s s ion that include the use of liquid magnesium
chloride d i spensed by water trucks on the site and on Rainy Creek Road. Water
spraying and misting will be required continuously during d e m o l i t i o n / d i s m a n t l i n g
activities. COM subcontractor PES will conduct visual observations and air
monitoring of the site to monitor the e f f e c t i v e n e s s of the removal c o n t r a c t o r ' s dust
suppres s ion techniques.
3.1.6 S u p p l e m e n t a l S o i l S a m p l i n g
In accordance with EPA directives, soil along the east bank of the Kootenai River bank
will be sampled and analyzed for the presence of asbestos by the PLM method. S o i l
s ample s will be c o l l e c t ed at a p p r o x i m a t e l y 50 f o o t intervals along the entire l ength of
the Kootenai River bank, which is the western boundary of the Screening Plant
proper ty . GPS coordinates of each sample point will be obtained and, along with
laboratory analytical results, entered into the p r o j e c t database. S a m p l e results and
visual observations will be used to determine areas along the riverbank where
asbestos-containing soils exceed removal action criteria and require excavation and
d i spo sa l . Excavated areas along the riverbank will be restored.
Simi lar soil sampl ing will be conducted along both the north and south banks of
Rainy Creek. Soil sample s will be co l l e c t ed at 50 f o o t intervals beginning at the
concrete culvert under Highway 37 and continuing to the Kootenai River.
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3.1.7 Riverbank and Rainy Creek Excavation and S t a b i l i z a t i o n
The removal contractor will be required to remove and d i spo s e of asbestos
contaminated soil s f rom locations i d e n t i f i e d along the Kootenai River bank and Rainy
Creek banks and restore the banks. The requirements for erosion control,
contaminated soil excavation, placement of r i p r a p and geo t e x t i l e fabric s , b a c k f i l l i n g
with common fill and t op so i l and s l o p e s tabi l izat ion are included in S p e c i f i c a t i o n
Sect i on 02271 and described in Subsect ion 3.2.10 of this R A W P . River and creek bank
excavation, r i p r a p p i n g , bank restoration, and related work shall be comple t ed in a
manner ac c ep tab l e to the Government.
3.1.8 F i n a l S i t e Restorat ion
As discussed in Subsection 3.1.4 above, once the site restoration p lans have been
agreed upon by the Government and the p r o p e r t y owners, f ina l site restoration can be
c ompl e t ed . It is ant i c ipat ed that the removal contractor will provide assistance to
CDM by excavating test p i t s and removing the permeable g e o t e x t i l e f a b r i c and
common fill in areas where s ep t i c tanks and leaching trenches to serve the p r o p e r t y
owners' propo s ed primary residence and guest house will be l o ca t ed . The removal
contractor will be required to provide, place , and compact granular fill as s p e c i f i e d in
S p e c i f i c a t i o n Sec t ion 02200. All materials and in s ta l la t i on in proposed leaching areas
shall be, in all re spec t s , a c c ep tab l e to the Government. Other site restoration work is
ant i c ipat ed to include restoration of the riverbank and Rainy Creek banks,
construction of gravel roads, in s ta l la t i on of f enc ing, p lan t ing s , and other restoration
work to be determined.
S o i l P r o f i l e D e s c r i p t i o n
Soil p r o f i l e d e s cr ip t i on s are required for separate subsurface sewage d i spo sa l systems
for the p r o p e r t y owners' primary residence and guest house. The removal contractor
will provide a backhoe to excavate one test pit within the area of each propo s ed
d r a i n f i e l d site. A second test pit will be excavated within the proposed expansion area
at each location. Each test pit will be excavated to a minimum d e p t h of 8 f e e t . Each
test pit will be evaluated to provide a report on the f o l l o w i n g proper t i e s :
• Thicknes s of layers or horizons
• Texture , structure, and consistency of soil horizons
• I d e n t i f i c a t i o n of soil color by the using the notation of the Munsell color scheme
• Depth of water, if observed
• Estimated d e p t h to seasonally high ground water and basis for estimate
• Depth to and type of bedrock, if observed
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• Percentage of the soil volume occupied by p a r t i c l e s greater than 2 mm in diameter
• P l a s t i c i t y
• Other prominent f ea tur e s such as roots, etc.
P e r c o l a t i o n T e s t
Proper ly conducted percolat ion tes t s are needed to determine each d r a i n f i e l d s i t e ' s
su i tab i l i ty and to p r o p e r l y size each d r a i n f i e l d . The re sul t s of the perco lat ion test must
suppor t the soil p r o f i l e of the test p i t .
One perco la t ion test will be p e r f o r m e d within the area of each propo s ed d r a i n f i e l d
site. A test hole 6 to 8 inches in diameter and dug to the d e p t h of the p r o p o s e d
d r a i n f i e l d trenches will be util ized for each perco lat ion test.
Each test hole will then be soaked in accordance with the perco la t ion test procedure
described in A p p e n d i x C. If the d r a i n f i e l d site consists of sandy soils, the soak time
will most l i k e l y take less than 60 minutes. If the f i r s t 12 inches or the second 12 inches
of water does not s eep away within 60 minutes, the test hole will be presoaked for 4
hours. The soil then will be permi t t ed to swell for a period of at least 12 hours.
A f t e r soaking the test hole, the perco la t ion test will be p e r f o r m e d . The procedure for
the test will depend on the soil type. The pre-soaking procedures are described in
A p p e n d i x C. The time to p e r f o r m the perco la t ion te s t s is dependent upon the soil
type.
3.2 Removal A c t i v i t i e s
3.2.1 Contrac t or M o b i l i z a t i o n
The V o l p e C e n t e r ' s removal contractor, MARCOR Remediation, Inc., i s scheduled to
mobilize to the Screening Plant site in mid-Apri l 2001. MARCOR has planned to
assign the same p r o j e c t superintendent and core suppor t s t a f f that worked at the
Screening Plant site in 2000 to the p r o j e c t in 2001. Contractor mobil ization includes
set t ing up temporary f a c i l i t i e s at the Screening Plant site similar to those provided in
2000.
3.2.2 T e m p o r a r y F a c i l i t i e s
T e m p o r a r y f a c i l i t i e s will include a f i e l d o f f i c e f o r MARCOR p r o j e c t superintendent
and suppor t team. A second f i e l d o f f i c e trailer (60 f e e t x 14 f e e t ) shall be provided for
use by the EPA, V o l p e Center s t a f f , and CDM F e d e r a l Programs Corpora t i on s t a f f .
Each o f f i c e trailer shall be equ ipped with heat, air conditioning, l ight ing, and
ventilation systems as required by local codes. T e m p o r a r y f i e l d o f f i c e s shall be
secured f r o m the e f f e c t s of high winds by cable tie downs. Both the Government and
the removal c o n t r a c t o r ' s temporary f i e l d o f f i c e s shall be furnished with three
t e l ephone lines for t e l ephone communication and three addi t ional t e l ephone lines
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provided for f a c s i m i l e transmissions and high speed modem connections. Restroom
f a c i l i t i e s will be provided within the f i e l d o f f i c e trai lers as well as p o r t a b l e units
augmented with hand washing stations. Portable t o i l e t s for male and f e m a l e workers
and agency personnel shall be staged in the S u p p o r t Zone and workers must exit
through the personnel decontamination f a c i l i t y in order to access these f a c i l i t i e s . The
number of to i l e t seats and urinals shall be in accordance with the requirements of 29
CFR 1 9 1 0 . 1 2 0 ( n ) ( 3 ) ( I ) , however, there shall be at least three p o r t a b l e t o i l e t s with hand
washing f a c i l i t i e s at Operable Unit 02. Portable t o i l e t s shall be empt i ed and c leaned,
and liquids, d i s infec tant s , paper, etc. replaced or re suppl ied every other day during
the removal activities. The removal contractor will provide cleaning services and
rubbish removal on a d a i l y basis.
3.2.3 Decontamination F a c i l i t i e s
The removal contractor shall provide personnel decontamination f a c i l i t i e s of
s u f f i c i e n t size to provide adequate room for employees working in the exclusion zone
to change clothes, shower, and redress throughout the duration of the p r o j e c t .
Personnel decontamination f a c i l i t i e s shall be provided with heat, ventilation, hot
water, and clean towels at all times. Personnel decontamination f a c i l i t i e s shall meet all
a p p l i c a b l e O S H A requirements.
Vehic l e and equipment decontamination f a c i l i t i e s shall be constructed in a location
approved by the Government. Vehi c l e and equipment decontamination f a c i l i t i e s shall
be of s u f f i c i e n t size to thoroughly wash down the largest piece of equipment used on
the site.
3.2.4 Di spo s e of S t o c k p i l e d Demol i t i on Debris
I t e m s removed f r o m structures in 2000 and resultant debris f r o m demol i t i on of these
structures has been s t o c k p i l e d on the Screening Plant site. The structures demoli shed
in 2000 are l i s ted in Sect ion 2 above. The 2000 RAWP indicated that demoli t ion debris
would be d i spo s ed at the abandoned mine site. However, EPA and Government
contractors were denied access to the mine site by the p r o p e r t y Owners. A recent
court order has granted EPA and Government contractors access to the mine site for
d i spo sa l of this debris.
The demol i t ion debris, contents of structures se lected for d i s p o s a l , and steel storage
tanks and hopper s remaining f rom the Screening Plant operation will be reduced to
manageable size and transported by truck to the abandoned mine site and d i spo s ed .
Disposal will be at a location approved by the Government, and in accordance with
the approved T r a n s p o r t a t i o n and Disposal Plan deve loped for the V o l p e Center by
COM, and currently under review by the Government.
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3.2.5 D i s p o s e of S t o c k p i l e d S o i l
As described in Subsect ion 3.1.4 above, asbestos-containing soil s excavated f r o m the
north portion of the Screening Plant site were also s t o c k p i l e d on site due to access
restrict ions to the mine site. Excavated soil s have been s t o c k p i l e d in and around the
Long Shed and covered with tied down and weighted down p o l y e t h y l e n e sheeting
through the winter shutdown. The s t o ckp i l ed soil will be t ranspor t ed by truck to the
abandoned mine site and d i spo s ed at a location approved by the Government, and in
accordance with the approved T r a n s p o r t a t i o n and Disposal Plan.
3.2.6 S o i l Excavation and Dispo sa l
Once s t o ckp i l ed soils have been removed from in and around the Long S h e d ,
excavation of asbestos-containing soils on the remainder of the Screening Plant site
will begin. Figur e 3-1 shows the a p p r o x i m a t e l imit s of soil excavation comple t ed on
the site in 2000 and soil excavation area planned for the 2001 construction season.
A s p h a l t pavement will be removed and reduced to manageable size piece s for
l oading and truck transport to the mine site for d i spo sa l . Soi l will be excavated to a
d e p t h of 4 f e e t below exis t ing grade. A 100 f o o t x 100 f o o t s ampl ing grid will be
established and post excavation sample s will be co l l e c t ed and analyzed using the
PLM Method. GPS coordinates of each sample point and corresponding analytical
results will be entered into the p r o j e c t database. The excavated soil will be transported
by truck to the abandoned mine site and d i spo s ed in accordance with the approved
Transpor ta t i on and Disposal Plan.
3.2.7 Demol i t i on and D i s m a n t l i n g of S t r u c t u r e s
Once s t o ckp i l ed soils have been removed from inside and around the Long Shed , this
structure will be decontaminated and d i smant l ed . S t e e l storage tanks and hopper s
remaining f r o m the Screening Plant operations will also need to be removed f r o m
behind the Long Shed and d i s p o s e d . Struc tura l steel members, corrugated metal
r o o f i n g panels , steel tanks and h o p p e r s will be sheared into pieces of a size suitable
for r eadi ly l oad ing into trucks and transported to the abandoned mine site for
d i spo sa l .
Reinforced concrete wal l s of the Long Shed shall be removed to the elevation of the
Long Shed f l o o r slab. The f l o o r slab shall remain. Other reinforced concrete structures,
such as the f ounda t i on slab upon which the o f f i c e and residence were constructed and
various f oundat i on s which suppor t ed Screening Plant process operations, shall be
removed to 5 f e e t below f ini shed grade.
Roof s of all reinforced concrete tunnels will be removed and tunnel wal l s removed to
5 f e e t below f in i shed grade. All re inforced concrete demol i t ion debris shall be broken
up into pieces of a size suitable for r ead i ly l oad ing into trucks and transpor t ed to the
abandoned mine site for d i s po sa l . The tunnels will then be decontaminated and
b a c k f i l l e d with compacted common fil l meeting the requirements of S p e c i f i c a t i o n
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Section 02200 and all Government requirements. All demol i t i on and d i smant l ing
operations shall be carried out in a manner such that no visible dust is observed or
p a r t i c u l a t e s d e t e c t ed by d a i l y perimeter air sampl ing.
3.2.8 B a c k f i l l i n g and C o m p a c t i o n
B a c k f i l l material shall meet the requirements of S p e c i f i c a t i o n Sec t i on 02200 for
common fill and gravel road base and surface course and be in all re spec t s approved
by the Government. B a c k f i l l shall be p lac ed in 12 inch and 6 inch l i f t s as s p e c i f i e d and
compacted in accordance with S p e c i f i c a t i o n Sec t i on 02200. T r o x l e r dens i ty tests shall
be p e r f o r m e d on each layer of common fill p laced and compacted on the site. Final
grades shall be in accordance with drawing ent i t l ed S i t e Restoration Plan - N o r t h
Sheet No. C-14A and Site Restoration Plan - South Sheet No. C-15A as approved by
the Government and p r o p e r t y owners.
3.2.9 T o p s o i l and H y d r o s e e d i n g
Once common fill has been p l a c e d , compac t ed , and accepted by the Government, 6
inches of t op s o i l shall be p la c ed over all disturbed areas. T o p s o i l shall meet the
requirements of S p e c i f i c a t i o n Sect ion 02200 and be in all r e spec t s a c c ep tab l e to the
Government. All areas receiving top so i l shall be hydroseeded with a mixture of native
grasses and vegetation in all re spec t s ac c ep tab l e to the Government and p r o p e r t y
owners. The removal contractor shall be responsible for watering, mowing, and
f e r t i l i z i n g seeded areas until a uniform growth of grass has been f i r m l y e s tabl i shed on
the site.
3.2.10 River and Creek Bank Excavation and Restorat ion
In areas along the Koot ena i River bank determined to contain asbestos contaminated
soils requiring removal, erosion controls will be i n s t a l l e d , contaminated soils
excavated and d i s p o s e d , common fill and r i p r a p p la c ed and the riverbank restored.
Ref er to F i g u r e 3-1 for d e t a i l s of soil excavation, b a c k f i l l , r i p r a p and riverbank
restoration. Prior to s tart ing any excavation, a silt screen will be in s ta l l ed in the river
and anchored to the river bottom. Vege ta t i on will be removed, the bot tom third of the
riverbank graded and the s p e c i f i e d g e o t e x t i l e fabr i c ins ta l l ed and anchored. A
minimum d e p t h of 18 inches r i p r a p meeting the s p e c i f i e d S t a t e of Montana DOT
requirements will be p laced f rom the river bot tom to elevation 2,081. In portions of
the riverbank above elevation 2,081, asbestos contaminated soils will be removed to a
maximum d e p t h of 18 inches. The excavated area will be b a c k f i l l e d with one f o o t of
common fill accepted by the Government, g e o t e x t i l e f a b r i c in s ta l l ed and anchored
and 6 inches of topsoi l p laced and covered with the s p e c i f i e d s l o p e s tab i l i za t i on
fabric. Technical S p e c i f i c a t i o n Sect ion 02271 includes material and in s ta l la t i on
requirements for erosion control, r iprap , excavation and restoration of the riverbank.
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3.2.11 F i n a l S i t e Restoration
COM understands that EPA will continue to work with the p r o p e r t y owners to
restore the former Screening Plant site to a condition sui table for constructing a
primary residence and guest house on the proper ty . Preliminary drawings ent i t l ed
S i t e Restoration Plan - N o r t h Sheet No. C-14A and S i t e Restoration Plan - South
Sheet No. C-15A have been provided to the p r o p e r t y owners for acceptance and
signature. Copie s of these drawings are provided in A p p e n d i x B. Once the locations
of the re s ident ial structures, gravel roadways, and various other restoration d e t a i l s
have been agreed upon between the Government and the p r o p e r t y owners, the site
restoration drawings can be f i n a l i z e d .
In order to exped i t e the anticipated construction of residential structures in locations
i d e n t i f i e d by the p r o p e r t y owners, CDM has prepared a F l o o d Contour Redesignation
A p p l i c a t i o n for the p r o p e r t y owners to submit to FEMA. T h i s a p p l i c a t i o n is currently
under review by FEMA. Once FEMA grants the request for redes ignation of the f l o o d
contour at this site, CDM, with assistance f r om the removal contractor, will excavate
test p i t s so that soils s t r a t i f i c a t i o n and characterist ics can be determined in locations
for subsurface sewage d i spo sa l systems. Perco la t ion te s t s will need to be p e r f o r m e d in
these locations as well. Soi l characterization and perco la t i on tests will be p e r f o r m e d in
accordance with S t a t e of Montana and Lincoln County regulations.
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S e c t i o n 4
Q u a l i t y A s s u r a n c e / Q u a l i t y Control
4.1 General Requirements
A p p e n d i x B "Text Portion of S a m p l i n g and Quality Assurance P r o j e c t Plan Developed
by EPA" provide s the basic qual i ty assurance (QA) requirements associated with
tasks conducted at the various Libby sites. The overall site DQOs are discussed in
de ta i l . The p r o j e c t task d e s c r ip t i on (Sec t i on A5) s ta t e s that media sample s will be
c o l l e c t ed according to S t a n d a r d Operating procedures prov ided by C D M , or as
provided in the attachments to the S a m p l i n g and Qual i ty Assurance Plan. S p e c i f i c
Q A / Q C requirements for the Screening Plant are discussed in the f o l l o w i n g section.
4.2 S p e c i f i c Requirements
A p p e n d i x B provide s an overall Q A / Q C p l a n for conducting and report ing act ivit ie s
at the various Libby sites. For Screening Plant activities , CDM's technical standard
operat ing procedures (TSOPs) will be implemented as necessary. Basic requirements
include such tasks as general site documentation, s a m p l i n g of various media, records
o f deviations f rom standard procedures and p r o t o c o l s inc luding th e EPA's S a m p l i n g
and Quali ty Assurance p r o j e c t Plan, custody control, s a m p l i n g handl ing and storage,
and document control. S p e c i f i c procedures have also been generated for calibration
and maintenance of f i e l d instruments.
As stated previously, s p e c i f i c s ampl ing requirements have not been compl e t ed at this
time. Once s p e c i f i c locations and numbers of sample s and QC sample s have been
determined, with input and concurrence f rom the c l ient, the pertinent informat ion
will be recorded in a p p l i c a b l e site logbooks, f o rms or equivalents to ensure events,
decisions, and situations can be reconstructed f r o m the entries. Misce l laneous
requirements are addres sed by the approved T r a n s p o r t a t i o n and Disposal Plan.
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A p p e n d i x A
T e x t Portion of S a m p l i n g and Quali ty Assurance

P r o j e c t Plan Developed by EPA
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A . P R O J E C T T A S K O R G A N I Z A T I O N

A 3 P R O J E C T M A N A G E M E N T
U . S . Environmental Protect ion A g e n c y

Paul PeronardOn-Scene C o o r d i n a t o r (Primary C o n t a c t )
L i b b y , MT Response
J o h a n n a M i l l e r ( S e c o n d a r y C o n t a c t )On-Scene C o o r d i n a t o rL i b b y , MT Response
Doug S k i e , DirectorEmergency Response ProgramEcosystems Prot e c t i on and Remedia t i on
E P A R e g i o n V I I I Science a n d M e d i c a l Advi s o r s :
C h r i s t o p h e r P. W e i s , PhD, DABTRegional l e x i c o l og i s tS c i e n t i f i c S u p p o r t C o o r d i n a t o r f o r t h e ResponseEcosystems Pro t e c t i on and R e m e d i a t i o n
A u b r e y M i l l e r , M D , M P HM e d i c a l C o o r d i n a t o r f o r Environmenta l Emergenciesand H a z a r d sU.S. P u b l i c H e a l t h Service Region 8 andUSEPA Region 8

A 4 PROBLEM D E F I N I T I O N a n d B A C K G R O U N D
Problem: T h i s s a m p l i n g p l a n has been d e v e l o p e d in response to requests f r om theStat e o f M o n t a n a , L i n c o l n County Heal th Board (mee t ing minutes, 1 1 / 2 3 / 9 9 ) , and C i t y o f f i c ia l sof L i b b y , MT, to addre s s quest ions and concerns raised by citizens of Libby r e g a r d i n g p o s s i b l eongo ing exposures to asbestos f i b e r s as a result of hi s torical m i n i n g , proce s s ing ande xpor ta t i on of asbes tos-containing vermiculite. Over 60 years'of min ing , m i l l i n g , p a c k a g i n g ands h i p p i n g of vermicul i t e at the mine and associated p r o p e r t i e s resulted in the environmentalrelease of asbestos f i b e r s d u r i n g mining opera t i ons ( M c D o n a l d et a!., 1986; A m a n d u s et al.,1987; A m a n d u s and W h e e l e r ; 1987; A m a n d u s et al . , 1978). Since closure of the mine in 1990,it is expected that produc t i on-re la t ed emissions have been great ly reduced or e l iminated.
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However, there are pr e s en t ly i n s u f f i c i e n t data to c onc lude that current exposures to res idents inLibby and the surrounding area and occasional recreational visitors to the f ormer mining areasare n e g l i g i b l e . The purpose of this sampling effort is to acquire information suitable forsupporting an exposure and risk assessment for current environmental conditions inLibby.
Background: Asbe s to s is a generic term for a group of six na tura l ly-oc curr ing , f i b r o u ss i l i c a t e minerals that have been w i d e l y used in commercial produc t s . Asbe s to s minera l s fallinto two groups or classes: s erpent ine asbestos and a m p h i b o l e asbestos. S e r p e n t i n easbestos, which i n c l u d e s the mineral chrysot i i e , a magnes ium s i l i c a t e m i n e r a l , pos se s se srelat ively long and f l e x i b l e c ry s ta l l ine f i b er s that are capab l e of being woven. A m p h i b o l easbestos, which i n c l u d e s the mineral s amosi te , c r o c i d o l i t e , t r e m o l i t e , a n t h o p h y l l i t e , andac t ino l i t e , f orm c r y s t a l l i n e f i b e r s that are s u b s t a n t i a l l y more b r i t t l e than s e rpen t ine asbestos.
Asbes to s is of p o t e n t i a l h e a l t h concern because chronic i n h a l a t i o n exposure toexcessive l e v e l s of asbestos f i b e r s s u s p e n d e d in air can result in l u n g disease such asasbestosis, m e s o t h e l i o m a , and l u n g cancer. F i g u r e 1 pre sent s a p r e l i m i n a r y Site C o n c e p t u a lM o d e l which i d e n t i f i e s exposure pa thways by which asbestos f i b e r s f r o m m i n i n g - r e l a t e dsources migh t become entrained in air in L i b b y , l e a d i n g to i n h a l a t i o n exposure s of re s ident s orworkers. The site c onc ep tua l model will be r e f i n e d as site da ta are acquired and an improvedu n d e r s t a n d i n g of actual t r a n s p o r t and expo sure p a t h w a y s is achieved.
A p p r o a c h : Thi s s a m p l i n g p l a n de s cr ibe s th e e f f o r t s p l a n n e d by EPA to moni tor and

characterize a s b e s t o s - c o n t a i n i n g m a t e r i a l s in and about the v i c i n i t y of Libby . The p l a n will becomposed of two phase s:
Phase 1: This is a r a p i d p i l o t - s c a l e i n v e s t i g a t i o n that has two main ob j e c t i v e s :
a) Obtain i n f o r m a t i o n on airborne asbestos l e v e l s in L i b b y in order to j u d g ewhether a t ime-cr i t i ca l in t ervent ion is needed to protect p u b l i c h ea l th .
b) Obtain data on asbestos l ev e l s in p o t e n t i a l source mat e r ia l s , and identify themost a p p r o p r i a t e a n a l y t i c a l methods to screen and q u a n t i f y asbestos in sourcematerial s .
Phase 2: This will consist of a sys t ematic eva lua t i on of, asbestos l e v e l s in air inLibby and in a p p r o p r i a t e background l o c a t i o n s , a l o n g with a systematic i n v e s t i g a t i o n toi d e n t i f y the actual or p o t e n t i a l source(s) and release mechani sm(s) of asbestos in Libbyand the s urround ing area. The i m p l e m e n t a t i o n , pace and scope of Phase 2 and themethods used to c o l l e c t and analyze s a m p l e s in Phase 2 will be de termined in large partby the re sul t s of the Phase 1 p i l o t s tudy.

I n t e r p r e t a t i o n . A n a l y s e s of asbestos f i b e r s in air and other site media wil l determine thepotential (or lack of p o t e n t i a l ) for human inha la t i on exposure under present conditions. Theenvironmental f a t e and transpor t of asbestos f i b e r s may be such that present measurementcond i t i on s (e.g. weather) a n d / o r measurement t e chnique s in t er f e r e with the a b i l i t y to ident i fy



SPA R8_______________Multimedia Asbe s t o s S a m p l i n g : Libby,MT______January 4, 2000

a n d / o r q u a n t i f y asbestos f i b e r s in relevant exposure media (soil, du s t , air, or water). T h u s ,Vhile conclus ions drawn f rom the i m p l e m e n t a t i o n of t h i s s tudy are a p p l i c a b l e to the presentc ond i t i on s at the site, they do not nece s sari ly re f l e c t c ondi t i on s which may d e v e l o p in thefuture.
A 5 P R O J E C T T A S K D E S C R I P T I O N

To the extent p o s s i b l e , s a m p l i n g wil l be conducted such that data wil l be m e a n i n g f u l forhuman exposure and risk assessment. Because the chie f exposure pa thway is air, emphas i sVill b e p l a c e d on c o l l e c t i o n o f a ir s a m p l e s . In a d d i t i o n , t o h e l p i d e n t i f y p o t e n t i a l sources andtranspor t pathways for asbestos, s a m p l e s of various bu lk material s (mine waste, so i l , du s t ,Vater , s e d i m e n t ) w i l l a l so be c o l l e c t e d in r e s i d e n t i a l and non-r e s id en t ia l areas.
Phase 1

Basic tasks needed to c o m p l e t e Phase 1 are l i s t ed below:
1 . C o l l e c t s a m p l e s of air, s o i l , d u s t , water, and i n s u l a t i o n f r o m se lec ted l o c a t i o n s inand around town, i n c l u d i n g a number of r e s i d e n t i a l a n d / o r commercial lo ca t ions ,as well as suspec ted source areas such as historical m i n i n g / p r o c e s s i n g / l o a d i n gf a c i l i t i e s .
2. P e r f o r m asbestos analys e s on all air s a m p l e s and a se lec ted set of the d u s t , s o i l ,i n s u l a t i o n and water s a m p l e s ( t h o s e j u d g e d to be most l i k e l y to have either "high"or "low" concentrat ions) in order to obtain p r e l i m i n a r y in f ormat i on on asbestosl e v e l s in air and other media, and to i d e n t i f y the o p t i m u m c o n d i t i o n s for c o l l e c t i o nand a n a l y s i s of b u l k media.
At thi s t ime, the p r o p o s e d s a m p l i n g for Phase 1 cons i s t s of c o l l e c t i o n of environmentalmedia f r o m a p p r o x i m a t e l y 30 residences and 3 p o t e n t i a l source areas. Res iden t ia l s a m p l elo ca t i ons w i l l b e selected f r o m residences v o l u n t e e r i n g f o r m u l t i m e d i a s a m p l i n g . I n a d d i t i o n t othe c o l l e c t i on of s a m p l e s wi th in the r e s i d e n t i a l area, s a m p l e s may al so be c o l l e c t e d incommercial warehouses, a g r i c u l t u r a l b u i l d i n g s , or businesses in L i b b y , as needed to s u p p o r tthe objec t ive s of the On Scene Coord ina tor . P o t e n t i a l source area s a m p l e s w i l l be c o l l e c t e da l o n g the mine road (Rainy Creek R o a d ) and at the F o r m e r V e r m i c u l i t e L o a d i n g facility near theintersection of Rainy Creek Road and H i g h w a y 37. !
M e d i a s a m p l e s wil l be co l l e c t ed according to S t a n d a r d Opera t ing Procedures prov id edby COM, Inc. or as provided in the attachments to this S a m p l i n g and Qual i ty Assurance Plan.

The purpose of Phase 2 is to d e s i gn and i m p l e m e n t a systematic program of sampleC o l l e c t i o n and a n a l y s i s t o fu l ly characterize l eve l s o f h e a l t h risk f r om long-term i n h a l a t i o n
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exposure to asbestos in air, and to i d e n t i f y any actual or potent ial sources and releaseMechanisms of asbestos. S p e c i f i c tasks needed to implement Phase 2 will be selected a f t e rc o m p l e t i o n of Phase 1.
\ 6 Q U A L I T Y O B J E C T I V E S a n d C R I T E R I A f o r M E A S U R E M E N T D A T A

Two type s of object ives are i d e n t i f i e d in this qual i ty assurance pro j e c t p l a n (QAPP):general objec t ives and data qua l i ty objec t ives (DQOs). General object ives are statements ofprac t i ca l goa l s that , i f r e a l i z e d , w i l l s u b s t a n t i a l l y contribute to achieving the p u r p o s e of thes tudy. Deve l opment of DQOs is a process that is intended to ensure that task objec t ive s arec l ear ly d e f i n e d and that data co l l e c t ed are a p p r o p r i a t e and of s u f f i c i e n t q u a l i t y to s a t i s f y theobjectives.
£hase 1 General Objec t ive 1

Determine whether current airborne levels of asbestos in Libby are high enough to
warrant a time-critical intervention.

Phase 1 Genera l Objec t ive 2
Obtain preliminary data on asbestos concentrations in potential source materials for air(e.g., dust, soil, mine waste), and determine the optimum conditions for sampling andquantifying asbestos levels in source materials.

f e h a s e 2 Genera l Obj e c t iv e
The general objectives for Phase 2 is to collect reliable and systematic data on asbestoslevels in air and other media in Libby to allow a reliable evaluation of current humanexposure and health risk from asbestos as well as an identification of sources ofunacceptable levels of asbestos in air.

Data Qual i ty Objective Process
The DQO process can be an iterative process which is d e s i g n e d to f o c u s on thedec i s ions that must be made and to h e l p ensure that the site ac t iv i t i e s that acquire data arel o g i c a l , s c i e n t i f i c a l l y d e f e n s i b l e , and cost e f f e c t i v e . The DQO process is intended to:
b Ensure that task objec t ives are c learly d e f i n e d
b Determine ant i c ipated uses of the data
b Determine what environmental data are necessary to meet these objectives
b Ensure that the data co l l ec t ed are of adequate quantity and q u a l i t y for the

intended use
The three stages of the DQO process are i d e n t i f i e d below and a d i s cu s s ion of how they
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have been a p p l i e d in the characterization s tudy described herein. The three stages areUndertaken in an interactive and iterative manner, whereby ail the DQO elements arec o n t i n u a l l y reviewed and re-evaluated unt i l there is reasonable assurance that su i tab l e data fordecision making will be a t ta ined .
i> S t a g e I - Identify Decision T y p e s : S t a g e I d e f i n e s the t y p e s of dec i s ions that w i l l bemade by i d e n t i f y i n g data uses, evaluat ing avai lab l e data, d e v e l o p i n g a conceptualm o d e l , and s p e c i f y i n g ob j e c t iv e s f o r th e p r o j e c t . The concep tual model f a c i l i t a t e si d e n t i f i c a t i o n of dec i s ions that may be made, the end use of the data c o l l e c t e d , and thep o t e n t i a l d e f i c i e n c i e s in the e x i s t i n g i n f o r m a t i o n .

l > S t a g e I I - I d e n t i f y Data U s e s / N e e d s : S t a g e I I s t i p u l a t e s criteria f o r d e t e rmining dataadequacy. T h i s s tage involves s p e c i f y i n g the q u a n t i t y and q u a l i t y o f da ta necessary tomeet t h e S t a g e I ob j e c t ive s . E P A ' s Data U s a b i l i t y f o r Risk Asses sment G u i d a n c e( D U R A ) o u t l i n e s general a n d s p e c i f i c r e commendat ions f o r d a t a adequacy. T h i si n c l u d e s i d e n t i f i c a t i o n of data uses and da ta t y p e s , and i d e n t i f i c a t i o n of d a t a q u a l i t y andquanti ty needs.
b S t a g e 1 1 1 - Des ign Data C o l l e c t i o n Program: S t a g e I I I s p e c i f i e s t h e me thod s b y whichdata of a c c e p t a b l e q u a l i t y and q u a n t i t y w i l l be obtained to make dec i s i ons . T h i si n f o r m a t i o n i s p r o v i d e d in the SOP.

T h r o u g h u t i l i z a t i o n of the DQO proces s , as d e f i n e d in EPA g u i d a n c e (EPA540-R-93-0713nd -078, Sep 1 9 9 3 ) , t h i s QAPP w i l l use several terms that are s p e c i f i c a l l y d e f i n e d to avoidC o n f u s i o n that m i g h t re sul t f r o m any m i s u n d e r s t a n d i n g of t h e i r use. For each of the tasksi d e n t i f i e d w i t h i n t h i s QAPP, a "Task Object ive" i s s p e c i f i c a l l y d e f i n e d . The T a s k Obj e c t iv e i s aconcise statement of the prob l em to be addres sed by act ivi t ie s under thi s task. For each T a s kObjec t iv e , a d e c i s i o n (or series of d e c i s i o n s ) is i d e n t i f i e d which addre s s e s the p r o b l e mcontained in the T a s k Obj e c t iv e .
For each d e c i s i on , the da ta necessary to make the dec i s ion are i d e n t i f i e d and d e s c r i b e d . '^or all analyt ical data, q u a l i t y assurance objec t ive s are s p e c i f i e d that describe the minimumqua l i ty of da ta necessary to s u p p o r t the s p e c i f i e d dec i s ion or test the hypothe s e s . T h e s e q u a l i t yAssurance o b j e c t i v e s are s p e c i f i e d as ob j e c t ive s for prec i s ion, accuracy, repre sentat ivenes s ,C o m p a r a b i l i t y , and c ompl e t ene s s . In a d d i t i o n , da ta review and v a l i d a t i o n procedure s ares p e c i f i e d in the QAPP that evaluate how well the a n a l y t i c a l data meet these q u a l i t y assuranceobjec t ive s and whether or not the data are of s u f f i c i e n t q u a l i t y for the in t ended usage.
T h e f o l l o w i n g sections a p p l y t h e D Q O process t o the- t i bby P r o j e c t , S t a g e I a n d S t a g e I I .S t a g e HI i s d i s cus s ed later (see S e c t i o n B), bu t s a m p l i n g and a n a l y s i s me thods presented inthis section are considered t entat ive and final d e c i s i on s on o p t i m u m s a m p l i n g and a n a l y t i c a lM e t h o d s wil l be d e layed unti l the f i n d i n g s of Phase 1 are ava i lab l e .

S t a g e I - I d e n t i f y i n g Decis ion T y p e s
c.

S t a g e I of the DQO process i d e n t i f i e s a pr imary quest ion and s econdary ques t ions that



EPA R8 M u l t i . m p d j a Asbestos S a m p l i n g : L l b b y r M T __ January 4, 2000

need to be resolved at the c o m p l e t i o n of the s a m p l i n g and analyses program.
p PRIMARY QUESTION (Phase 1): Are current airborne levels of asbestos s u f f i c i e n t l yhigh to warrant a time-critical intervention?
p SECONDARY QUESTION (Phase 1): What are the most l i k e l y sources of asbestos inair, and what are the best methods for q u a n t i f y i n g asbestos levels in po t en t ia l sourcematerials?

D Q O S t a g e I I - I d e n t i f y i n g Data U s e s / N e e d s

S t a g e II of the DQO process aiso determines what type and qua l i ty of data are neededto answer the questions d ev e l op ed in S t a g e I. EPA has d e v e l o p e d a seven-step method ford e v e l o p i n g the DQOs. T h i s seven-step method is a p p l i e d below in order to d e f i n e the datarequirements needed to achieve the primary and secondary object ives of the Phase 1evaluat ion (and summarized in T a b l e 1).
Primary Objective: Evaluate The Need For Time-critical Action
1. S t a t e the Prob l em

The prob l em to be addressed by this s t udy is that citizens of Libby a p p e a r to have anincreased inc idence of asbestos-related di s ease , but there are no data to determine if th i sdisease is a t t r i bu tab l e s o l e l y to hi s toric exposures , or whether current exposures are ofcontinuing heal th concern.
2. i d e n t i f y the Decision

The f i r s t decision to be made is whether or not time-critical intervention is needed toprotect pub l i c health. If current exposures are not h igh enough to warrant time-criticalintervention, the next decis ion is whether or not non-time-critical remedial action is needed.

3. I d e n t i f y I n p u t s to the Decision
Decisions on the need for time-critical intervention or non-time-critical remediation wi l l bebased on estimated risk of l u n g disease in current residents and workers in Libby. Two type sof l u n g disease are of concern: asbestosis (a non-cancer e f f e c t ) and l u n g cancer andmesotheiioma (cancer e f f e c t s ) . Limited data suggest that chronic exposures to chrysoti le f i b e rlevel s of 5-20 f / m L can cause asbestotic changes (ATSDR 1999), but data are not s u f f i c i e n t toderive a r e l iab l e chronic MRL or RfC for asbestosis. However, methods have been establi shedfor estimating the excess risk of lung cancer a n d / o r mesotheiioma, and it is considered l i k e l ythat exposure levels that protect against unacceptable risk of l u n g cancer/mesothel ioma (in the
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range of 0.1 to 0.0001 f/mL; see below) will a l so protect against unac c ep tab l e risk ofasbestosis.
The basic equation used to estimate cancer risk is:

Risk = Concentrat ion (f/mL) * Unit Risk (risk per f /mL)
T h u s , the data needs are an estimate of airborne asbestos concentration and anestimate of cancer risk per unit concentration.

Measurement of Asbestos Concentration in Air
There are a number of techniques for measuring asbestos f i b e r s in air, a!! of which arebased on visual i d e n t i f i c a t i o n of structures as asbestos f i b e r s . Most h i s t or i ca l human h e a l t hdata and many r e g u l a t o r y l i m i t s for asbestos e xpo sur e in air are based upon asbestos f i b e rconcentrations measured us ing phase contrast microscopy (PCM) (see T a b l e 2). In thismethod , f i b e r material is d e f i n e d as having a l e n g t h >5 microns and an aspect ratio ( l e n g t h todiamet er ratio) of three or more. R e s u l t s are g e n e r a l l y r epor t ed as f i b e r s per m i l l i l i t e r of air( f / m L ) .
More recently, a number of other methods have been d e v e l o p e d for quantitative orq u a l i t a t i v e measurement of asbestos f i b e r s in air, i n c l u d i n g t ran smi s s i on e l e c t ron microscopy( T E M ) , a n d x-ray d i f f r a c t i o n ( X R D ) . T h e s e m e t h o d s a r e g e n e r a l l y more sens i t ive than P C M ,and also a l l o w v i s u a l i z a t i o n and q u a n t i f i c a t i o n of asbestos f i b e r s that are t h i n n e r than thosev i s i b l e under PCM. This i s i m p o r t a n t because i t i s l ike ly that the t o x i c i t y of l o n g t h i n f i b e r s i sgreater than that of shorter thicker f i b e r s (Berman et al., 1995). Based on t h i s , asbestos

f i b e r s in air w i l l be q u a n t i f i e d by TEM. D e t a i l e d rules for i d e n t i f y i n g asbestos f i b e r s o fb i o l o g i c a l concern by TEM are p r o v i d e d in ISO method 10312. This method i s an i n t e r n a t i o n a l
s tandard proc edure that is recommended for q u a n t i f y i n g asbestos f i b e r s tha t are bel ieved to bethe chief source of human h e a l t h concern (Berman and C r u m p 1999).

Unit Risk for Asbestos in Air - .' '{It is mandatory that the unit risk va lu e used to ca l cu la t e cancer risk be based on thesame t y p e of asbestos measurement t e chnique as used to q u a n t i f y asbestos concentration inair. That is, it is not correct to estimate risk by m u l t i p l y i n g a concentration based on TEM f i b e r sper mL by a unit risk based on PCM f i b e r s per mL T h u s , risk-based values shown in T a b l e 2cannot be used to interpre t measurements based on TEM. -EPA has d e v e l o p e d a model forp r e d i c t i n g risk f r o m mesothei ioma and l u n g cancer f r o m T E M - b a s e d measurements ofasbestos in air (USEPA 1 9 8 6 ) , and th i s method has been revised and improved by Berman andCrump (1999) to incorporate the i n f l u e n c e of f i b e r l eng th . The risk fac tor s for the m o d i f i e dmesotheiioma and l u n g cancer model are summarized in T a b l e 3. N o t e that the risk f a c t o rd e p e n d s not o n l y on the number of TEM f i b e r s greater than 5 um in l e n g t h , but al so on the
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f r a c t i o n of all f i b e r s that are l o n g e r than 10 urn.
The toxici ty fa c t or s shown in T a b l e 3 are based on the best data currently a v a i l a b l e , butit is important to recognize that these tox i c i ty fa c t or s are uncertain. This is because the valuesare derived f rom s tudies in which important d e t a i l s of exposure ( l e v e l , dura t i on , f i b e r sizedi s t r i bu t i on , etc.) are not always known. In par t i cu lar , the importance of f i b e r size ( l e n g t h ,thickness) and f i b e r type (tremol i t e , chrysot i l e , etc.) on toxici ty is difficult to q u a n t i f y andremains a source of discussion.

4. D e f i n e the S t u d y Boundaries
Spatial Bounds

The spat ia l bounds to be inves t igated in thi s pro j e c t in c lude the community of Libby , andareas associated with f o rmer mining act ivi t ie s near the town. A p p r o p r i a t e background areasmay be selected for comparative evaluation.
Temporal Bounds

Asbes to s f i b e r s enter air m a i n l y as a re sul t of re suspens ion due to mechanicald i s t urbanc e or wind erosion. Because mechanical and wind f o r c e s may vary s u b s t a n t i a l l y overtime, asbestos level s in air are also expected to vary s u b s t a n t i a l l y over time. T h u s , estimatesof l ong term average concentrations are inheren t ly p r e f e r a b l e to measurements based on grabsample s . T h e r e f o r e , m u l t i p l e s ampl e s of air wi l l be co l l e c t ed over time at l o ca t ions of interest.It is l i k e l y the h igh e s t l e v e l s w i l l tend to occur in summer, when source areas tend to be dry and
ivind and mechanical f or c e s result in s i g n i f i c a n t dust r e su spens ion.
5. D e v e l o p a Decision Rule

ERA must i d e n t i f y an actual or po t en t ia l threat to human heal th or the environment inorder to initiate a time-critical intervention at a site. Based on current ERA g u i d e l i n e s , al i f e t i m e excess cancer risk of 1E-04 is considered to be at the u p p e r end of the acc ep tab l e riskrange for chronic (lifetime) exposure. Based on t h i s , th i s Phase 1 s t u d y will use an excesscancer risk of about 1E-03 as the a p p r o p r i a t e boundary for de c i s i on-making. That is, ifasbestos l eve l s in air correspond to an es t imated cancer risk of about 1E-03 or h igher , t imecritical actions to i d e n t i f y sources and find a p p r o p r i a t e and e f f e c t i v e interventions will beconsidered. If e s t imated cancer risks f r o m asbestos in Phase 1 air s a m p l e s do not exceed alevel of about 1E-03, then f u r t h e r s tudies may be pursued to determine if risk levels mightexceed 1 E-03 at other times or in other p lace s , or if risks might exceed an acceptable chronicrisk level (e.g., 1E-04).
6. S p e c i f y L i m i t s on Decision Errors

The null h y p o t h e s i s that will be tes ted in Phase 1 is that i n d o o r air l e v e l s in Libby ares u f f i c i e n t l y high to warrant time-critical intervent ion. Two type s of dec i s i on error are p o s s i b l e
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When making t h i s deci s ion:
T y p e I Error: R e j e c t i n g the n u l l h y p o t h e s i s when it r e a l l y is true. T h a t is, the site isdeclared to be below a risk level of 1E-03 when it is r e a l l y above th i s l evel .
T y p e I I Error: A c c e p t i n g t h e n u l l h y p o t h e s i s when i t a c t u a l l y i s f a l s e . T h a t i s , t h e site i sdec lared to be of t ime-cri t ical concern when it a c t u a l l y is not.
The l i m i t s on these two t y p e s of errors are risk management j u d g e m e n t s . In order tominimize the chances of a T y p e 1 error ( a " f a l s e negat ive"), the dec i s ion will be based on thehighes t concentration of asbestos f i b e r s detected in any current ly-occupied re s ident ia l oroccupat ional b u i l d i n g evaluated in the Phase 1 inve s t igat ion. If one or more s a m p l e s exceedsthe 1E-03 risk l eve l , time critical action may be needed. However, a d d i t i o n a l s a m p l e s may bec o l l e c t ed to c o n f i r m the o r i g i n a l measurement and to r e f i n e the risk estimate. Because of thetime v a r i a b i l i t y in asbestos l e v e l s in air, f inal d e c i s i on s may be d e l a y e d unt i l a d d i t i o n a l da tahave been c o l l e c t e d , i n c l u d i n g da ta in the summer when airborne r e su spens ion and t r a n s p o r tof asbestos f i b e r s in outdoor air is considered to be more l i k e l y than in winter.

7. O p t i m i z e the Design for O b t a i n i n g Resu l t s
A d d i t i o n a l indoor a n d / o r ou tdoor air s a m p l e s may be c o l l e c t ed and incorporated intoe i th er Phase 1 a n d / o r Phase 2 as da ta become a v a i l a b l e on ac tual airborne exposure and risklevel s .

Secondary Objective: Preliminary Investigation of Source Materials
T a b l e 4 p r o v i d e s a summary of the seven-step DQO process for a c h i e v i n g thes econdary ob j e c t ive . The f o l l o w i n g text de scr ibe s each of the DQO s t e p s in d e t a i l .

1. S t a t e the P r o b l e m
The p r o b l e m to be addre s s ed by th i s p o r t i o n of the s tudy is that most methods curr en t lyavai lab l e for measuring asbestos in s o l i d mater ia l s (e.g., s o i l , d u s t , bu lk i n s u l a t i o n , mine waste,etc.) are r e l a t i v e l y in s ens i t ive , and it is not known whether impac t s of his toric or ongo ingasbestos releases on these media can be detec ted by these techniques.

2. Identi fy the Decision
The dec i s ion to be made is whether ana ly s i s of p o t e n t i a l source mater ia l s a n d / o rtransport media in and about the mine (e.g., mine waste, s ur fa c e water) and in and about thecommunity of L i b b y (e.g., yard s o i l , house d u s t , garden s o i l ) can be r e l i a b l y q u a n t i f i e d us ingava i lab l e techniques. If so, then source areas j u d g e d to be of p o t e n t i a l concern may beremoved at the d i s cre t ion of the OSC. A l t e r n a t i v e l y , a d d i t i o n a l s a m p l i n g and a n a l y s i s of
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po t en t ia l source material may be pursed as needed to i d e n t i f y impac t ed areas and to f o c u s onsources of unacc ep tab l e asbestos l eve l s in air.
3. Identify I n p u t s to the Decision
Asbestos Measurements in Environmental Media

I n p u t s to the decision will be the results of asbestos analyses of each medium using thebest a v a i l a b l e t e c h n i q u e ( s ) , as f o l l o w s :

M e d i u m

Yard soilGarden soilRoad soilMine wasteBulk i n s u l a t i o n

I n d o o r Dust

S u r f a c e Water

Propo s ed M e t h o d
S a m p l e P r e p a r a t i o n
C o l l e c t b u l k s a m p l e , p l a c e on s l i d e
C o l l e c t b u l k s a m p l e , d r y

S e p a r a t e r e s p i r a b l e dust f r a c t i o n us ingS u p e r f u n d method, c o l l e c t dust on f i l t er ,c o l l a p s e f i l t e r , p r epar e T E M g r i d s
Microvacuum into cas se t t e , s u s p e n d dust in
w a t e r / a l c o h o l , co l lec t on f i l ter,dry ash, prepare TEM g r i d s
C o l l e c t b u l k s a m p l e , f i l t e r , c o l l a p s e f i l t e r ,p r e p a r e T E M g r i d s

S a m p l e A n a l y s i s
PLM of b u l k mat er ia l
V i s i b l e r e f l e c t i v e in frareds p e c t r o s c opy
TEM o f r e s p i r a b l e dust

T E M

T E M

T h e s e me thod s have been se l ec t ed because they are j u d g e d to be the most l i k e l y toyi e ld r e su l t s that w i l l a l l o w q u a l i t a t i v e or quant i ta t ive eva lua t i on of asbestos l e v e l s inenvironmental media. N o t e that several a l t e r n a t i v e methods are i d e n t i f i e d for soil and relatedb u l k material s . At pr e s en t , it is not known which of these w i l l be the most a p p r o p r i a t e . It isenvisioned that ail s a m p l e s wi l l be screened us ing v i s i b l e i n f r a r e d sp e c t ro s copy, since th i smethod is very f a s t and inexpens ive . If s u c c e s s f u l , the re su l t s of thi s method can be used torank-order sample s into "high", "medium" and "low" concentration ranges. For quantitativeassessment, it is envisioned that all s a m p l e s w i l l be analyzed by PLM; since thi s method is f a s tand re lat ive ly less expensive than the S u p e r f u n d TEM method. T h i s evaluation will begin withs a m p l e s that are known or suspected to be h i g h in asbestos concentration, based either on theinfrared results a n d / o r f i e l d observations such as the presence of vi s ible levels of vermiculi te ,p r o x i m i t y to known sources or waste m a t e r i a l s , etc. The analyse s will continue t h r o u g h thesample s to those that are known or suspected to contain "low" levels. When asbestos f i b e rconcentrations are c o n s i s t e n t l y below the de t e c t ion limit, f u r t h e r analyse s by PLM may bed i s cont inued. After the result s of the in frared and the PLM analyses are a v a i l a b l e , a set ofs ampl e s wi l l be se lected for a n a l y s i s by the S u p e r f u n d method. T h i s method is expected to bethe most sensitive, because it i n c l u d e s a p r e l i m i n a r y s eparat ion of r e s p i r a b l e asbestos f i b e r sf rom the b u l k m a t e r i a l , and because q u a n t i f i c a t i o n i s by TEM rather than PLM. However, the
10
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method is not yet in wide use, and is associated with a r e la t i v e ly h igh cost and slow turnaroundtime. It is for this reason that only about 15-21 sample s will be evaluated by this approach.This set will be composed of a p p r o x i m a t e l y 5-7 in each of three categories: "high", "medium",and "low". Compar i s on of result s across these three methods wi l l a l l o w an evaluation of whichm e t h o d ( s ) is (are) most a p p r o p r i a t e for on-going eva lua t i on of s o i l s and related material s at thesite.
For the other media (du s t , s ur fac e water), all s ampl e s collected will be analyzed by theanalytical methods indicated above. A comparison of results across sample s wi l l be used todetermine whether the method is l i k e l y to be r e l i a b l e and u s e f u l for f u r t h e r eva lua t i on of sites a m p l e s .

Community Interview
EPA w i l l a d m i n i s t e r a c ommuni ty interview to numerous L i b b y r e s ident s i n c l u d i n gr e s id en t s o f each h o u s e h o l d s a m p l e d . T h e s e interviews wi l l h e l p gauge community members'level awareness about a sbe s to s , t h e i r h e a l t h concerns about asbe s to s , th e i r k n o w l e d g e aboutactivities that may resul t s in asbestos e xpo sur e , as well as po s s i b l e sources of asbestos-bearing material. T h i s i n f o r m a t i o n may h e l p e x p l a i n observed asbestos levels in s ampl e s f r o mthe home. A copy of the interview qu e s t i onna ir e is p r o v i d e d in S e c t i o n E ( A p p e n d i c e s ) .

4. D e f i n e the S t u d y Boundarie s
Spatial Bounds

The s p a t i a l b ound s to be inv e s t i ga t ed in t h i s p r o j e c t i n c l u d e the community of L i b b y , andareas associated with f o r m e r m i n i n g a c t i v i t i e s near the town.

Temporal Bounds
Asbes to s l ev e l s in source or t ran spor t material are expected to be r e l a t i v e l y s table .T h u s , the time when source area s a m p l e s are c o l l e c t ed is not j u d g e d to be cr i t i ca l .

6. Develop a Decision Rule
• ." •!

If no observable d i f f e r e n c e in asbestos concentration can be detected between the twoclasses of s a m p l e s ("high" vs "low"), it will be c onc luded that a) either the medium is noti m p a c t e d , or b) the measurement technique is not s u f f i c i e n t l y sensitive. If a d i f f e r e n c e can bedetec ted, it w i l l be concluded that there is an impact to that medium, along with an actual orpotent ia l release to the environment, and that the current method can be used to f u r t h e rinve s t igate and q u a n t i f y that release.
§. S p e c i f y L i m i t s on Decision Errors

11
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Because the decision to be made is m a i n l y with regard to method adequacy, noquantitative rules are needed to d e f i n e decision errors.
7. Opt imiz e the Design for O b t a i n i n g Resu l t s

A d d i t i o n a l source area s a m p l e s may be co l l e c t ed and incorporated into ei ther Phase 1a n d / o r Phase 2 as data become a v a i l a b l e on the a b i l i t y of current methods to detect andq u a n t i f y asbestos f i b e r s in each medium.
PARCC Requirements

W i t h i n th i s Q A P P , quant i ta t ive and q u a l i t a t i v e l i m i t s are d e f i n e d for p r e c i s i o n , accuracy,repre s en ta t ivene s s , c o m p a r a b i l i t y and a n a l y t i c a l c ompl e t ene s s . R e p o r t i n g l i m i t s f o r asbestosf i b e r s are set by the ana ly t i ca l laboratory based on environmental matrix, historical data, andcompari son to EPA l i m i t s for CLP and other methods . Q u a n t i t a t i v e l i m i t s are al so d e f i n e d bymicroscopy ( l i g h t microscopy o r T E M ) f o r method d e t e c t i on l i m i t s , a n d f o r method r e p o r t i n gl imi t s or method quant i ta t i on l imit s . The QA procedures o u t l i n e d , in thi s section are intended toensure da ta q u a l i t y and to a d m i n i s t e r corrective actions with the goal of p r o d u c i n g data thats a t i s f y the f o l l o w i n g requirements. General g u i d e l i n e s , p o l i c i e s , and procedures to achievethese ob j e c t ive s are presented b e l o w / W h e r e a d d i t i o n a l , d e t a i l e d , procedures are required toa t t a i n QA ob j e c t iv e s and to de s cr ibe s p e c i f i c m e t h o d s , the se are p r o v i d e d in the S O P s (seea t t a c h e d ) . T h e f o l l o w i n g P A R C C requirements a p p l y t o more s t a n d a r d chemical a n a l y t i c a lanalyse s , and p a r t i a l l y to asbestos analyses (e.g. , i d e n t i f y i n g physico-chemical make-up ofs p e c i f i c f i b e r s )
Precision: Precision is d e f i n e d as the agreement between a set of r ep l i ca t e measurementswithout a s s u m p t i o n or k n o w l e d g e of the true value. It is a measure of agreement amongi n d i v i d u a l measurements o f the same p r o p e r t y under prescribed s i m i l a r c o n d i t i o n s .Agreement is expressed as either the relative percent d i f f e r e n c e (RPD) for d u p l i c a t emeasurements or the range and s tandard d e v i a t i o n for l a r g e r numbers of r ep l i ca t e s .The RPD wil l be reported on required 5% labora tory d u p l i c a t e s .
Accuracy: Accuracy is a measure of the c loseness of i n d i v i d u a l measurements to the "true"value. Accuracy u s u a l l y is expres sed as a perc entage of that value. For a variety ofanalyt i ca l procedures, standard reference materials traceable to or avai lab l e fromN a t i o n a l I n s t i t u t e o f S t a n d a r d s a n d T e c h n o l o g y ( N I S T , f o r m e r l y N a t i o n a l Bureau o fS t a n d a r d s ) or other sources can be used to de t ermine accuracy of measurements.Accuracy will be measured as the percent recovery (%R) of an analyte in a references tandard or sp iked s a m p l e s (>3 at each selected concentration range) that span the l i m i tof l in ear i ty for the method.

Ideally, pre c i s i on and accuracy es t imates s h o u l d represent the entire measurementprocess, i n c l u d i n g s a m p l i n g , a n a l y s i s , c a l i b r a t i o n , and other components. F r o m apractical per spec t ive , these estimates u s u a l l y represent only a port ion of themeasurement process that occurs in the ana ly t i ca l lab.
12
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Representat ivenes s: Repre s enta t ivene s s is the degree to which data accurately and p r e c i s e l yrepresent characteristics of a p o p u l a t i o n , parameter variations at a s a m p l i n g point , or anenvironmental condition. For this QAPP, data and sample s representative of chemicaland b io logi ca l exposures in the study and reference areas are to be collected fromrandomly chosen residences.
C o m p a r a b i l i t y : Data are c omparab l e if site cons iderat ions , c o l l e c t i o n t echniques , andmeasurement procedures, methods , and repor t ing are equivalent for the sample s withina sample set. A qual i ta t ive assessment of data c o m p a r a b i l i t y w i l l be made of a p p l i c a b l edata sets. These criteria a l l ow comparison of data from d i f f e r e n t sources. Comparab l eda ta will be obtained by s p e c i f y i n g s tandard uni t s for phy s i ca l measurements ands tandard procedure s for s a m p l e c o l l e c t i o n , proc e s s ing , and a n a l y s t s . Pl ea s e s ee theattached S O P s f or s a m p l i n g and a n a l y s i s procedures.
Comple t ene s s: Data are considered comple t e when a prescribed percentage of the totali n t e n d e d measurements and s a m p l e s are ob ta ined . A n a l y t i c a l c omp l e t en e s s i s d e f i n e das the p er c en tage of va l id a n a l y t i c a l r e su l t s r eque s t ed , and >90% of analyzed s a m p l e sshou ld have r e su l t s r epor t ed . For t h i s s a m p l i n g program, a minimum of 80 percent ofthe p l a n n e d c o l l e c t i o n of i n d i v i d u a l s a m p l e s for q u a n t i f i c a t i o n and a minimum of 30percent of related parameters (e.g., phys i ca l measurements, f i b e r type , etc.) must beobtained to achieve a s a t i s f a c t o r y level of data comple t ene s s .
M e t h o d Detec t ion L i m i t s ( a p p l i c a b l e t o chemical analy s e s o n l y ) : Method d e t e c t i o n l i m i t s ( M D L s )are minimum value s that can be r e l i a b l y measured to i d e n t i f y the analyt e as be ingpre sent in the matrix , versus method q u a n t i t a t i o n l i m i t s are the minimum values that canbe quant i tated with reasonable s c i e n t i f i c c on f id enc e . The method wi l l also have amaximum linear value in most s i tua t ions , and analyses should occur within thi s l imit ofl i n e a r i t y range. S e e a p p l i c a b l e o p e r a t i n g pro c edure s f o r d e t a i l s .
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T a b l e 1 . DQOs for Primary O b j e c t i v e : E v a l u a t e the N e e d for T i m e - C r i t i c a l Act i on
DQO S t e p
1.

2.

3.

4.

5.

6.

7.

D e f i n e t h e p r o b l e m

I d e n t i f y t h e d e c i s i o n

I d e n t i f y i n p u t s t o d e c i s i on
D e f i n e s t u d y b o u n d a r i e s

D e f i n e deci s ion rule

S p e c i f y l i m i t s on dec i s ion errors
Optimiz e the d e s i gn

D e s c r i p t i o n
The c i t i z ens of L i b b y a p p e a r to have an increased i n c i d e n c e of a s b e s t o s - r e l a t e d d i s ea s e , but there areno data to d e t e r m i n e if t h i s d i s ea s e is a t t r i b u t a b l e s o l e l y to h i s t o r i c e x p o s u r e s , or whether currentexpo sure s are of c o n t i n u i n g h e a l t h concern.
I s t i m e - c r i t i c a l a c t i on needed t o pro t e c t p u b l i c h e a l t h ?I f yes, i d e n t i f y a p p r o p r i a t e act ion a n d intervene a s necessaryIf no, d e t e r m i n e whether or not non-t ime-cr i t i ca l r emedia t ion i s necessary
Level o f concern for human h e a l t h (l i f e t ime excess cancer risk o f 1E-03)Est imate of airborne asbestos c onc en tra t i on , and cancer risk per unit concentration.
Spatial bounds: C o m m u n i t y o f L i b b y , i n c l u d i n g f o r m e r m i n i n g , mi l l ing and p r o c e s s i n g areas and areasp o t e n t i a l l y i m p a c t e d a s d e f i n e d b y m e t e o r o l o g i c a l c o n d i t i o n s . I f necessary, a p p r o p r i a t e backgroundareas are al so i n c l u d e d (prec i s e l o c a t i o n s to be d e f i n e d ) .Temporal bounds: m u l t i p l e air s a m p l e s w i l l be c o l l e c t e d in areas associated with f o rmer mininga c t i v i t i e s near the town s e a s o n a l l y t h r o u g h o u t the year
If asbestos l e v e l s in i n d o o r air > 1E-03 risk l e v e l , cons ider the need for t ime-crit ical intervention.If asbestos l e v e l s in indoor air < 1E-03 risk l e v e l , t ime-crit ical intervention may not be necessary.H o w e v e r , a d d i t i o n a l s t u d i e s may be needed to d e t e r m i n e if non-t ime-cr i t i ca l r emed ia t i on i s necessary,or i f l e v e l s m i g h t exceed 1E-03 risk l e v e l s under d i f f e r e n t c o n d i t i o n s (e.g., seasonal v a r i a t i o n )
Risk management dec i s ions w i l l be based on the h ighe s t airborne asbestos concentration f o u n d in anyr e s i d e n t i a l o r o c c u p a t i o n a l b u i l d i n g .
I n c o r p o r a t e new i n f o r m a t i o n as data become a v a i l a b l e on actual airborne exposure and risk levels.
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T A B L E 3 . U n i t Risk f o r I n h a l a t i o n o f A s b e s t o s

.•i..f

P o p u l a t i o n
M a l e N o n s m o k e rL u n g CancerM e s o t h e l i o m a sT o t a l
F e m a l e N o n s m o k e rL u n g CancerM e s o t h e l i o m a sT o t a l
M e a n T o t a l f o rN o n s m o k e r s
M a l e S m o k e rL u n g CancerM e s o t h e l i o m a sT o t a l
F e m a l e S m o k e r ,L u n g CancerM e s o t h e l i o m a sT o t a l
M e a n T o t a l f o rS m o k e r s

P e r c e n t a g e o f F i b e r s
0.50%

1.0E-02
1.1E-01
1.2E-01

7.6E-03
1.3E-01
1.4E-01
2.6E-01

9.4E-02
7.6E-02
1.7E-01

&4E-02
1.1E-01
1.8E-01
1.7E-01

1%
1.6E-02
1.9E-01
2.0E-01

1.2E-02
2.0E-01
2.1E-01
4.1E-01

1.5E-01
1.2E-01
2.8E-01

1.0E-01
1.9E-01

' 2 . 9 E - 0 1
2.8E-01

2%
3.0E-02
3.2E-01
3.5E-01

2.2E-02
3.6E-01
3.8E-01
7.3E-01

2.6E-01
2.2E-01
4.8E-01

1.8E-01
3.2E-01
5.0E-01
4.9E-01

4%
5.4E-02
6.2E-01
6.7E-01

4.0E-02
6.8E-01
7.2E-01
1.4E+00

5.0E-01
4.2E-01
9.2E-01

3.4E-01
6.2E-01
9.6E-01
9.4E-01

6%
8.0E-02
9.0E-01
9.8E-01

6.0E-02
1.0E+00
1.1E+00
2.0E+00

7.4E-01
6.0E-01
1.3E+00

5.0E-01
9.0E-01
1.4E+00
1.4E+00 .

Greater than 10 um
10%

1.3E-01
1.5E+00
1.6E+00

9.6E-02
1.7E+00
1.8E+00
3.4E+00

1.2E+00
9.8E-01
2.2E+00

8.2E-01
1.5E+00
2.3E+00
2.2E+00

15%
1.9E-01

2.2E+OQ
2.4E+00

1.4E-01
2.5E+00
2.6E+00
5.0E+00

1.8E+00
1.5E+00
3.2E+00

1.2E+00
2.2E+00
3.4E+00
3.3E+00

in L e n g t h
20%

2.6E-01
2.9E+00
3.2E+00

1.9E-01
3.3E+00
3.5E+00
6.6E+00

2.4E+00
1.9E+00
4.3E+00

1.6E+00
2.9E+00
4.5E+00
4.4E+00

30%
3.8E-01
4.3E+00
4.7E+00

2.8E-01
4.9E+00
5.1E+00
9.8E+00

3.5E+00
2.9E+00
6.4E+00

2.4E+00
4.3E+00
6.7E+00
6.6E+00

40%
5.0E-01
5.8E+00
6.3E+00

3.8E-01
6.5E+00
6.8E+00
1.3E+01

4.7E+00
3.8E+00
8.5E+00

3.2E+00
5.8E+00
9.0E+00
8.8E+00

50%
6.4E-01
7.2E+007.8E+QO

4.8E-018.1E+00
8.5E+00
1.6E+01

5.9E+00
4.8E+00
1.1E+01

4.0E+00
7.2E+00
1.1E+01
1.1E+01

Source: Berman and C r u m p ( 1 9 9 9 )
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T a b l e 2: Summary of A v a i l a b l e PCM-Based Exposure Levels for Asbestos
Agency
A C G I H
N I O S H

O S H A

O S H A

E P A ( I R I S )
EPA (OW)

Description
T L V - T W A
REL 100 minute TWA in a 400Ls a m p l e ( a l l f o r m s )
P E L ( T W A ) a l l f o r m s

PEL (ceiling) 30 minute average - allf orms
I n h a l a t i o n unit risk - al l f o rms
MCL (f>10 urn in l e n g t h ) all forms

Nominal Value
0.1 f/cc
0.1 f/cc

0.1 f/cc

1.0 f/cc

0.23 per (f /mL)
7 M F L 3

Reference
A C G I H , 1 9 9 8
N I O S H 1 9 9 9

OSHA 1998
29 CFR 191 9. 1001
O S H A 1 9 9 829 CFR 1926. 11 01
I R I S 1 9 9 9
EPA 1998

M F L = m i l l i o n f i b e r s p e r l i t e r
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FORWARD
T h i s Circular a d o p t s Circu lar WQB-4 " S t a n d a r d s f o r M u l t i - f a m i - l ySewage Systems and Public S u b s u r f a c e Sewage Treatment Sys t ems , "forward and a p p e n d i c e s in c luded . The Designer is encouraged tof a m i l i a r i z e him or h e r s e l f with Circu lar s WQB-4 and W Q B - 6 ;s p e c i f i c a l l y the site requirements for "conventional on-sitesewage treatment systems. The a l t ernat ive treatment systemspresented in this chapter wi l l a l l o w the des igner more sewaged i spo sa l options when site condit ions are such that conventionalsystems are not f e a s i b l e . Since Circular WQB-4 covers up andthrough chapter 60, this Circu lar commences with chapter 70.
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CHAPTER 70
S T A N D A R D A L T E R N A T I V E S Y S T E M S

T h i s category o f a l t e rna t iv e i n d i v i d u a l on-site treatment systemswill f u n c t i o n s a t i s f a c t o r i l y when p r o p e r l y d e s igned andi n s t a l l e d . T h e y are p l a c e d in th i s category due to extensiveknowledge and past experience obtained through the i n s t a l l a t i o nof these systems and their basic des ign.
70 General C r i t e r i a

70.1 T y p e s
a. S h a l l o w capped d r a i n f i e l d s
b. W a s t e s egrega t i on systems
c. S a n d l ined d r a i n f i e l d s
d. Cut systems

70.2 Waiver - A waiver f r o m the use of a conventionalsubsurface sewage d i s p o s a l treatment system must beobtained f r o m the review author i ty ( C o u n t y or S t a t e )prior to the i n s t a l l a t i o n of a s tandard a l t e r n a t esystem ( S A S ) .
70.3 D e s i g n - A standard a l t e rna t iv e system may be d e s ignedand submit t ed by the a p p l i c a n t . A d e t a i l e d d e s i g n w i l lbe required. Design criteria s h a l l c o n f o r m to theminimum des ign criteria set f o r t h in this circular
70.4 L i m i t a t i o n s - A l i m i t a t i o n to the number of (SAS)systems in a s p e c i f i c g e o g r a p h i c a l l o ca t i on may bee n f o r c e d d e p e n d i n g on the type of sys tem propo s ed andthe environmental s e n s i t i v i t y of the area ofi n s t a l l a t i o n .

71 S h a l l o w C a p p e d D r a i n f i e l d s
71.1 General - A s h a l l o w c a p p e d d r a i n f i e l d is very s imi larto the conventional d r a i n f i e l d described in Circu lar sWQB-4 & 6. The main purpo s e s of s h a l l o w cappedd r a i n f i e l d s are to maintain a 4 foot s eparat ion betweenbedrock or s h a l l o w water tab l e a n d / o r to increase thes eparat ion d i s tance to add to s u b s u r f a c e treatment inporous s o i l s . ' ,



71.2 Limi ta t i on - S h a l l o w capped d r a i n f i e l d s will be l imitedin area d e p e n d i n g on the s o i l s , p e r m e a b i l i t y andp o p u l a t i o n density. If exi s t ing w e l l s in the area havehad past contamination due to e f f l u e n t f r o m subsurfacesewage d i spo sa l systems, this system wil l not beconsidered. Under no circumstances sha l l a s h a l l o wcapped d r a i n f i e l d be considered when the water tab l e orbedrock reaches within 5 f e e t of the natural groundsur fac e . T h i s Department wi l l require groundwatermonitoring through one season of the seasonal highgroundwater period to determine the groundwater peak.The drainrock sha l l not extend above the natural soils u r f a c e .
71.3 Loca t i on - All s i t i n g requirements f r o m T i t l e 16 ,C h a p t e r 16, sub-Chapter 3 for conventional sub sur fac esewage system s h a l l a p p l y to this t y p e of system ex-cept that the d e p t h f r o m the natural ground s u r f a c e toseasonal high groundwater , creviced bedrock or l i m i t i n gs trata may be 5 f e e t . S h a l l o w c a p p e d drain f i e l d ss ha l l not be used where p e r c o l a t i o n t e s t s are l e s s than3 m i n / i n c h unle s s it is used in c o n j u n c t i o n with anexper imenta l a l t ernat ive system of chapter 80 andcondi t ions approved by the reviewing authority are met.

j'71.4 Design - Design shal l meet the requirements of T i t l e16, C h a p t e r 16, subchapt er 3 other than the d e p t h ofthe d r a i n f i e l d .
71.5 M a t e r i a l s - M a t e r i a l s s h a l l meet the minimumrequirements in C i r c u l a r s WQB-4 & 6.
71.6 C o n s t r u c t i o n

71.601 T r e n c h d e p t h sha l l not be l e s s than 12 inchesbelow the natural ground sur face .
72.602 A minimum of 12 inches of f i l l material shallbe p l a c e d as a cap above the natural groundsur face and tapered f r o m the edge of the trenchwall with a 3 horizontal to 1 vertical orlesser s l op e . ..- .' • i72 W a s t e S e g r e g a t i o n

72.1 General - W a s t e segregation systems consist of dryd i spo sa l for human waste such as various chemical andincinerator type systems with separate d i spo sa l forgrey water. However, r e g a r d l e s s ^ ; j ? f the type of drydi spo sa l system used, the grey water must be d i spo s edof by primary ( s e p t i c tank) and secondary ( s u b s u r f a c ed r a i n f i e l d ) treatment.



i 72.2 L i m i t a t i o n - W a s t e s egregat ion systems w i l l only beconsidered for recreational type d w e l l i n g s which__ receive seasonal use or commercial b u i l d i n g s . T h i ssystem will only be considered where it is demonstratedthat the parcel has an a c c e p t a b l e d r a i n f i e l d and 100percent replacement site for fu ture development needs.
72.3 Loca t i on - A comple t e layout showing the l o ca t ion ofthe f u t u r e d r a i n f i e l d and 100 percent rep lacement site— should be prov ided . S i t e i n f o r m a t i o n must meet thesame requirements for a conventional sub sur fa c e sewaged i s p o s a l system.
72.4 Design - T e c h n i c a l f a c t o r y l i t era ture of the type ofsystem proposed wil l be required.

~ 72.5 Maintenance - A written p l a n of maintenance and f i n a ld i s p o s a l of humus must be p r o v i d e d .
— 73 S a n d Lined D r a i n f i e l d s

73.1 General - S a n d l ined d r a i n f i e l d s w i l l be considered_ when s o i l s are determined to be a poor f i l t e r medium orwhen p e r c o l a t i o n t e s t s show r e su l t s of rates f a s t e rthan 3 minutes per inch. The Department may require___ sand lined d r a i n f i e l d s when a danger of groundwater1 p o l l u t i o n ex i s t s .
73.2 Locat ion - S i t e requirements sha l l meet the minimum~ standards for conventional systems as s ta t ed in T i t l e16, C h a p t e r 16, subchapter 3.

— 73.3 Des ign - Trenche s s h a l l be excavated to a d e p t h toprovide a minimum of 12 inches of washed f i n e to mediumsand (ASTM C-33 concrete sand with l e s s than 4% p a s s i n g_ the 100 s i e v e ) . All other d e s i g n requirements mustmeet Circulars WQB-4 & 6.
_ 73.4 Construction - When so i l s are determined to beextremely porous and lack ing f i n e s throughout thep r o f i l e below the trench to the water t a b l e , theDepartment may require that the s ide w a l l s of the""" trench be lined with a minimum of 12 inches of washedf i n e to medium sand. In such cases, trenches must be aminimum of 36 inches wide. D e t a i l e d construct ion— techniques w i l l be required showi'ifig how s ide w a l l s w i l lbe l i n e d . Sand shal l not be a l l o w e d to enter into thewashed gravel zone during construction. The system is_ to be sized according to the receiving s o i l s at thesand and soil i n t e r f a c e or at 1.2 g a l s . \ s q . f t . , whichever is less.-Q



74 Cut Sys t ems
74.1 General - Cut systems are d e f i n e d as s ub sur fa c ed i s p o s a l systems i n s t a l l e d in natural s o i l s where theupper soil layers have been removed to m o d i f y the s l o p erequirements of the site.
74.2 L i m i t a t i o n - Cut systems will only be considered ons l o p e s that do not exceed 25 percent and where thedownhil l s l o p e below the cut area is not greater than25 percent. S o i l s shall be absent of any res tric t ivelayers to a d e p t h of 10 f e e t .
74.3 Locat ion - S i t e requirements shal l meet the minimums t andard s for conventional systems as s ta t ed in T i t l e16, C h a p t e r 16, subchapter 3.
74.4 Design

74.401 Cut areas s h a l l be p h y s i c a l l y c o m p l e t e d forboth the d r a i n f i e l d and 100 percent replacements i t e pr ior to a p p r o v a l . A 7 to 10 f o o t d e e ptest hole shall be excavated on the cut areaand a d e t a i l e d s o i l s p r o f i l e sha l l be p r o v i d e d .The p e r c o l a t i o n test shall a l s o be p e r f o r m e da f t e r the cut has been c o m p l e t e d .
74.402 A c o m p l e t e lot layout shal l be submittedshowing the cut areas, the u p h i l l and d o w n h i l ls l o p e and s l o p e across the cut area. S l o p eacross the d r a i n f i e l d site s h a l l be a u n i f o r ms l o p e less than 5 percent.

74.5 Construct ion - A l e t t er of v e r i f i c a t i o n f r o m the CountyH e a l t h Department i n d i c a t i n g that the s i te meetsminimum requirements a f t e r the cut has been compl e t edwi l l be required.



C H A P T E R 80
E X P E R I M E N T A L A L T E R N A T I V E S Y S T E M S

T h i s category of al ternative individual on-site treatment systemsincludes those systems which have been used s u c c e s s f u l l y invarious a p p l i c a t i o n s . T h e y are p l a c e d in thi s category eitherdue to their c ompl ex i ty of de s ign or due to limited knowledgewith their e f f e c t i v e n e s s in the S t a t e of Montana.
80 General Criteria

80.1 T y p e s
a. Elevated sand mound ( W i s c o n s i n Mound)
b. Evapo-transpirat ion system
c. Aerobi c package p l a n t system
d. A r t i f i c i a l l y drained site
e. I n t e r m i t t e n t sand f i l t e r system

; t "f . Recirculat ing sand f i l t e r system
g. Nutri ent removal system
h. F i l l system

80.2 Waiver - A waiver f rom the use of a conventionalsub sur face sewage d i s p o s a l treatment system must beobtained f r o m the review authority (County or S t a t e )prior to the i n s t a l l a t i o n of an experimental alter-native system ( E A S ) .
80.3 Design - All systems in this category must be designedby an individual with e xper t i s e in the de s ign of saidsystem and may include engineers, sanitarians, soilsc ientis t s or other persons whose q u a l i f i c a t i o n s aredemonstrated to the Department to be s u f f i c i e n t . Alldes igners wil l be requested to submit a resume of theireducation and experience d i r e c t ly related to the des ignof a l t ernat ive sewage systems. Publ icat ions such asthe EPA Design Manual On-Sit e Wag&ewa t e r Treatment andDispo sa l Sys t ems (October 1 9 8 0 ) , Recommended S t a n d a r d sf o r I n d i v i d u a l Sewage S y s t e m s (1980 E d i t i o n ) , Univer-s i ty of Wis con s in design and construction manuals,Design o f Pressure Dis tr ibu t ion Network s for S e p t i cT a n k - S o i l A b s o r p t i o n S y s t e m s ( J a n u a r y 1981) and theD e s i n and Construc t ion Manual for W i s c o n s i n Mounds



( S e p t e m b e r 1 9 7 8 ) as pub l i s h ed by the "Smal l S c a l e Waste /•Management P r o j e c t 1 1 sha l l b e used a s d e s ign gu id e l in e s . ' ;Criteria within these manuals that c o n f l i c t s with thiscircular or T i t l e 16, Chap t e r 16, subchapter 3 sha l lnot be used for des ign purposes . Upon comple t ion ofthe p r o j e c t , the de s igner must submit written c e r t i f i -cation to the Department that construction was inaccordance with approved p l a n s and s p e c i f i c a t i o n s . TheMontana Board of H e a l t h and Environmental Science sacknowledge s the e f f o r t s put f o r t h in the past decadeby neighboring states to the west regarding onsitewastewater treatment systems. S p e c i a l thanks to theS t a t e o f I d a h o Department o f H e a l t h and W e l f a r e , OregonDepartment of Environmental Q u a l i t y , and W a s h i n g t o nS t a t e Department of H e a l t h as much of their work isincorporated into thi s revised Cir cu lar .
80.4 Loca t i on - All E A S s sha l l be s i t ed ac cord ing tos p e c i f i c criteria contained in T i t l e 16, C h a p t e r 16,subchapter 3 as m o d i f i e d by th i s circular.
80.5 M o n i t o r i n g - Post construct ion in sp e c t i on s by theperson who d e s i gned the system w i l l be required of allsystems in this category. In general , semiannual on-site i n s p e c t i o n s document ing u sage , m a i n t e n a n c e , , systemoperation and m a l f u n c t i o n or f a i l u r e w i l l be requiredof the de s igner . Groundwat e r a n a l y s i s a n d / o r other ispecial monitoring requirements may be s t i p u l a t e d forsome t y p e s of systems. M o n i t o r i n g s h a l l be conductedfor a minimum of 3 years f o l l o w i n g c o m p l e t i o n of thesystem unles s the system is not in continuous usewhereby this period may be ex tended. In all cases, thep r o p e r t y owner s h a l l be r e s p o n s i b l e for al l moni tor ingcosts incurred. A guaranteed commitment to monitoringmust be e s t a b l i s h e d prior to a p p r o v a l of system d e s ign .An escrow f u n d earmarked for monitoring purpose s may berequired to ensure that the a l t e r n a t i v e systemcontinues to f u n c t i o n p r o p e r l y . The des igner shalls u p p l y a cost breakdown for the moni tor ing and t e s t i n grequirements set f o r t h by the reviewing authori ty withthe submi t ta l . If an escrow f u n d is required, evidenceind i ca t ing the e s tabl i shment of such a f u n d shall besubmitted. . .- i

81 Elevated S a n d Mound
/' ':"'

81.1 General - Elevat ed sand mounds may be consideredwhenever site condi t i on s se t f o r t h in T i t l e 16, C h a p t e r16, subchapter 3 p r e c l u d e the u s f e of conventionalsub sur fa c e ab s orp t i on systems. The construct ion of amound shall be ini t iated only a f t e r a site evaluationhas been made and l a n d s c a p i n g , d w e l l i n g p l a c e m e n t , ,
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. e f f e c t on surface drainage and general t opography havebeen considered. Due to the nature of this alternativesystem, actual selection of mound l o ca t i on, size ofmound and construction techniques must be c a r e f u l l yconsidered and the criteria e s tab l i sh ed in thiscircular i m p l i c i t l y f o l l o w e d .
81.2 Loca t i on

81.201 Elevated sand mounds shall not be u t i l i z ed onsites within 100 f e e t of the 100 yearf l o o d p l a i n .
81.202 Elevated sand mounds shal l not be u t i l i z e d onso i l s where the high groundwater l e v e l , bedrockor other s trata having a p e r c o l a t i o n rateslower than 120 minutes per inch occurs within48 inches of natural grade or where rapidper co la t i on may result in contamination ofwater-bearing f o r m a t i o n s or sur face waters.Elevated sand mounds shal l be constructed onlyupon undisturbed n a t u r a l l y occurring soil s .
81.203 Elevat ed sand mounds s h a l l be located at least100 f e e t f r o m a p o t a b l e i n d i v i d u a l we l l waters u p p l y or pump suction l ine as measured f r o mthe outer edge of the mound. Greaterhorizontal separation d i s tance s may be neededd e p e n d i n g on the type and locat ion of nearbywater s u p p l i e s .
81.204 Elevated sand mounds sha l l be located at least100 f e e t f r o m a stream, watercourse, lake ,impoundment and any swamp or seep as measuredf r o m the outer edge of the mounds.
81.205 Elevated sand mounds shal l be located a minimumdistance of 10 f e e t as measured f r o m the outeredge of the mound, f r o m p r o p e r t y l ine s ,b u i l d i n g s , driveways or any other subsurfaceobstructions except that this distance shall be50 f e e t on the down gradient side of themounds. T h e r e shal l be a 25 f o o d setback f r o mescarpments. No f u t u r e construction act ivi tyis to take p la c e in the e f f l u e n t d i sper sa l areadescribed in this section -̂ as l ong as the moundis in use.

81.3 F i l l Mater ia l - The f i l l m a t e r i a l ' - t o a d ep th o f 24inches sha l l be a clean u n i f o r m sand with a maximum of50 percent of the p a r t i c l e s by weight equal to or lessthan 0.1 mm and greater than 0.05 mm (very f i n e s a n d ) .



The remaining sand fragment shall consist of 0.1 ram to2.0 mm p a r t i c l e size ( f i n e to very coarse s a n d ) with aminimum of 25 percent with a p a r t i c l e size of 0.25. mmto 0.6 mm (medium s a n d ) .
81.4 Des ign

81.401 The EPA Design Manual O n - S i t e W a s t e w a t e rTreatment and Dispo sa l S y s t e m s (October 1 9 8 0 ) ,pages 250 to 255 is recommended as a proceduralg u i d e l i n e in the de s ign of elevated sandmounds.
81.402 There shal l be a minimum of 1 f o o t of f i l lmaterial and 4 f e e t of n a t u r a l l y occurrings o i l s between the bot tom of the gravel orcrushed stone and the highest elevation of thel i m i t i n g condi t ions as d e f i n e d in Sec t i on81.202. A b s o r p t i o n trench d e p t h sha l l be aminimum of 9 inches.
81.403 Gravel or crushed stone shall be washed ands ha l l range in size f r o m 3/4 to 2 1/2 inches.
81.404 Elevated sand mounds s ha l l u t i l i z e ab sorp t i ontrench d i s t r i bu t i on de s ign and shal l not bei n s t a l l e d on land with a s l o p e greater than 12percent f or p ermeab l e s o i l s (1-29 m i n / i n c h ) nori n s t a l l e d on land with a s l o p e greater than 6percent on t ight er s o i l s (30-120 m i n / i n c h ) .The trenches shall be i n s t a l l e d with the longdimension of the trench p a r a l l e l to the landcontour. The minimum s p a c i n g between trenchesshal l be 4 f e e t and the trench width shal l be3 f e e t .
81.405 .A minimum total trench l e n g t h of 40 f e e t shal lbe provided in each trench in moundsconstructed on so i l s with p e r c o l a t i o n rates of50 to 120 minutes per inch when two or moretrenches are used.
81.406 The required bottom area of the trench ortrenches shall be based upon f l o w s as dete-mined in Circular s WQB 4 or 6 / w i t h an a p p l i -cation rate of 1.2 g a l l o n ) ? / d a y / s q u a r e f o o t .
81.407 The e f f e c t i v e basal area of the mound for so i l swith a perco la t ion rate or 5 to 44 minutes perinch is to be c a l c u l a t e d oh an a p p l i c a t i o n rateo f 0.74 g a l l o n s / d a y / s q u a r e f o o t .
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81.408 The e f f e c t i v e basal area of the mound for so i l swith a perco lat ion rate of 45 to 59 minutes perinch is to be ca l cu la t ed on an a p p l i c a t i o n rateof 0.5 g a l l o n s / d a y / s q u a r e f o o t .
81.409 The e f f e c t i v e basal area of the mound for so i l swith a perco la t i on rate of 60 to 120 minutesper inch is to be ca l cu la t ed on an a p p l i c a t i o nrate of 0.24 g a l l o n s / d a y / s q u a r e f o o t .
81.410 The land area 50 f e e t down gradient of theelevated sand mound is the e f f l u e n t di spersalarea and soil in this area may not be removedor disturbed except as s p e c i f i e d herein.
81.411 The area of sand f i l l shall be s u f f i c i e n t toextend 3 f e e t beyond the end of the requiredabsorpt ion area b e f o r e the s ides are shaped toa 4 horizontal to 1 vertical or lesser s l op e .On s l o p i n g s i t e s , the downs l ope setback shallbe based upon soil p e r m e a b i l i t y .
81.412 The soil cap at the ends of the absorption areashall be a minimum of 12 inches and shall be aminimum of 18 inches at the center of the bed.T h e s e d e p t h s include 4-6 inches of t o p s o i l .

81.5 Cons truc t i on
81.501 Construct ion equipment which would cause unde-sirable compaction of the s o i l s shall not bemoved across the plowed sur fac e or the e f f l u e n td i s p o s a l area. However, a f t e r placement of aminimum of 6 inches of sand f i l l over theplowed area, construction equipment may bedriven over the protected sur face to exped i t econstruction. Construct ion a n d / o r p l o w i n g shallnot be init iated when the soil moisture contenti s high. ( N o t e : If a sampl e o f soil obtainedf r o m a p p r o x i m a t e l y 9 inches below the sur fac ecan be ea s i ly ro l l ed into a wire the soilcontent is too high for construction p u r p o s e s . )— '' *
81.502 Above-ground vegetation must be c l o s e ly cut andremoved from the ground sur face throughout thearea to be u t i l i z ed for th¥ placement of thef i l l material. Prior to p l p w i n g , the dos ingpump discharge line f r o m ^he pump chamber tothe point of connection with the di s tr ibut ionp i p i n g header shall be i n s t a l l e d . The areashall then be p lowed to a d e p t h of 7 to 8inches, p a r a l l e l to the land contour with the
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plow throwing the soil u p s l o p e to provide aproper in t e r fa c e between the f i l l and naturalsoils. T r e e s tumps should be cut f l u s h withthe s ur fa c e of the ground and roots should notbe p u l l e d .
81.503 The area surrounding the e levated sand moundshall be graded to p r o v i d e for divers ion ofsurface r u n o f f waters.
81.504 Construc t ion should be ini t ia t ed immediate lya f t e r preparat ion of the soil i n t e r f a c e byp l a c i n g all of the sand f i l l needed for themound (to the top of the trench) to a minimumd e p t h of 21 inches above the p l owed sur fac e .T h i s d e p t h w i l l permit excavation of trenchesto accommodate the 9 inches of gravel orcrushed stone necessary for the d i s t r i bu t i onp i p i n g . A f t e r hand l e v e l i n g o f t h e ab sorp t ionarea, the stone should be p l a c e d into thetrench and hand l ev e l ed . P l a c e the distribu-tion p i p e and cover the p i p e as s p e c i f i e d inCircular WQB-4. A f t e r i n s t a l l a t i o n o f th e dis-tribution system, the entire mound should becovered with 6 inches of a f i n e r textured soilmaterial such as c lay or s i l t loam. A 6 -inchlayer of t o p s o i l should then be a d d e d . Theentire mound should be crowned by prov id ing aminimum of 12 inches of cover on the sides l o p e s , with a minimum of 18 inches over thecenter of the mound. The entire mound sha l l beseeded, sodded or otherwise provided withvegetative cover, to assure s t a b i l i t y of thei n s t a l l a t i o n .

81.6 Dosing Sys t em Design
81.601 Pressure do s ing sha l l be required for theelevated sand mound system.

82 Evapo- t ran sp i ra t i on S y s t e m
82.1 General - Evapo-transpirat ion systems ( E T ) or evapo-t r a n s p i r a t i o n / a b s o r p t i o n ( E T A ) systems may be consi-dered whenever site condi t ions set f o r t h in T i t l e 16,Chapter 16, subchapter 3 pre c lude , the use of conven-tional subsurface absorption systems. The constructionof an ET or ETA system shall be initiated only a f t e r asite evaluation has been made and l a n d s c a p i n g , d w e l l i n gplac ement , e f f e c t on sur face drainage and generalt opography have been considered. The most s i g n i f i c a n tconstraint on the use of ET or ETA systems is c l imatic
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c ond i t i on s . During p er i od s when evapora t ion does notexceed p r e c i p i t a t i o n , long-term storage capac i ty w i l lbe necessary.
82.2 L o c a t i o n - The same cri teria as o u t l i n e d in S e c t i o n81.2 a p p l i e s to the s i t i n g of ET and ETA systems withthe except ion of soil p ermeab i l i ty . T h o s e s o i l s withvery slow p e r m e a b i l i t y may be considered for ETAsystems. S o i l s with rapid p e r m e a b i l i t y w i l l no texc lude the use of an ET system.
82.3 F i l l M a t e r i a l - The f i l l material to a d e p t h o f 24inches s h a l l be a clean u n i f o r m sand with a maximum of50 percent of the p a r t i c l e s by weight equal to or l e s sthan 0.1 mm and greater than 0.05 mm (very f i n e s a n d ) .The remaining sand f ragment sha l l consist of 0.1 mm to2.0 mm p a r t i c l e s ize ( f i n e to very coarse s a n d ) with aminimum of 25 percent with a p a r t i c l e s ize of 0.25 mmto 0.6 mm (medium s a n d ) .
82.4 D e s i g n

82.401 A synthe t i c p l a s t i c liner of at least 10 mi l sthickness w i l l be required for ET systems wherethe seasonal high groundwater is wi thin 6 f , e e tof the natural ground s u r f a c e or where r a p i d l ypermeab l e s o i l s are pre s ent .
82.402 T h e r e s ha l l be a minimum of 2 f e e t of n a t u r a l l yoccurring s o i l s between the bo t t om of the l inerand the high groundwater level or crevicedbedrock.
8 2 . 4 0 3 T h e r e s h a l l be a minimum of 2 f e e t of sand f i l lbetween the natural ground s u r f a c e and thel iner.
82.404 W a s h e d gravel or clean crushed stone p l a c e daround the d i s t r i b u t i o n p i p e s s h a l l be 3/4 to 21/2 inch in size.
82.405 ET and ETA systems shal l u t i l i z e a b s o r p t i o ntrench d i s t r i b u t i o n trench .design and s h a l l notbe in s ta l l on land with a s l o p $ greater than 12percent. The trenches sha l l be i n s t a l l e d withthe l ong dimension of theCtrench p a r a l l e l tothe land contour. The minimum s p a c i n g betweentrenches shall be 4 f e e t , a maximum trenchwidth of 2 f e e t shal l be ' p e r m i t t e d .
82 .406 The area of the ET system w i l l be based uponthe pan evaporation minus p r e c i p i t a t i o n for the
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wettest year in a 10 year period. The area ofan ETA system w i l l be based upon the same datawith the a d d i t i o n of actual p e r c o l a t i o n dataf r om the site. T y p i c a l l y s torage capac i ty mustbe built into the system to accommodate monthswith low evaporation.
82.407 A minimum cap of t op s o i l of 6 inches shal l beprovided over the entire bed area.

82.5 Cons truc t i on
82.501 For ETA systems the f o l l o w i n g precautions arenecessary:

a. Excavation may provide in clayey s o i l s onlywhen the moisture content i s below the s o i l ' sp l a s t i c l i m i t . If a s a m p l e o f soil taken atthe d e p t h of the p r o p o s e d bottom of the systemf o r m s a "wire" instead of crumbling whena t t e m p t i n g to roll it between the hands, thesoil is too wet.
b. A backhoe is u s u a l l y used to excavate thesystem. Front- end l oader s or b u l l d o z e r b l a d e sshould not be used because the s c rap ing actionof the bucket or b lade can smear the soilseverely and the wheel or tracks compact theexposed i n f i l t r a t i v e s ur fa c e .
c. Excavat ion equipment must not be driven on thebottom o f the system. If trenches are used,the equipment can s t r a d d l e the excavation. Ifa bed is used, the bed should be d iv ided intosegments so the machinery can always operatef r o m undis turbed so i l .
d. The bottom of each trench or bed must be levelthroughout to ensure more u n i f o r m d i s t r i bu t i onof e f f l u e n t . A level and t r i p o d are essentialequipment.
e. The bottom and s i d e w a l l s of the excavationshould be l e f t with a rough' open sur fac e . Anysmeared and compacted sur fa c e s should beremoved with care. / ; . ,
f. Work should be scheduled only when thei n f i l t r a t i v e sur fac e can be covered in oneday, because w i n d - b l o w n ' ^ s i l t or ra indropimpact can c log the s o i l .
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g. Once the i n f i l t r a t i v e sur fac e is p r o p e r l y pre-p a r e d , the b a c k f i l l i n g operat ions must be donec a r e f u l l y to avoid any damage to the soil.
h. The gravel or crushed rock used as a porousmedia is la id in by a backhoe or front-endloader rather than dumped in by a truck. T h i sshould be done f r o m the s ide s of the systemrather than driving out onto the exposedbottom. In large beds, the gravel or rockshould be pushed out ahead of a smallbu l ldoz e r .
i. The d i s tr ibut ion p i p e s are covered with aminimum of 2 inches of gravel or rock toretard root growth, to insulate againstf r e e z i n g and to s t a b i l i z e the p i p e b e f or eb a c k f i l l i n g .
j . The gravel or rock is covered with synthe t i cdrainage f a b r i c to prevent the u n c o n s o l i d a t e dsoil cover f r o m entering the media. The mediashould be covered c o m p l e t e l y .
k. The b a c k f i l l material should be r e l a t i v e l yporous , such as loamy sand or sandy loam. Itshould be mounded above natural grade to a l l o wfor s e t t l i n g and to channel r u n o f f away f r o mthe system.

82.502 S y n t h e t i c liners for ET systems must becushioned on both s ides with layers of sand atleast 2 inches thick to prevent puncturingduring construction. It may be p r e f e r a b l e touse a double thickness of liner material sothat the seams can be staggered if seams areunavoidable.
82.503 Construct ion should be in i t ia t ed immedia t e lya f t e r preparat ion of the soil i n t e r f a c e orliner by p l a c i n g all of the f i l l needed to aminimum d e p t h of 24 inches. N e x t , trenchesshould be excavated to a d e p t h of 12 inches forthe p lacement of gravel and the d i s t r i b u t i o np i p e . Trench s i d e w a l l s should be pro t e c t ed byp l a c i n g synthe t i c f i l t e r - fabr i c as a liner.The p i p e should be covered as s p e c i f i e d in82.501 above. The e n t i r e / s i t e should becrowned with a minimum of%6i inches and amaximum of 12 inches of t o p s o i l . The beds u r f a c e should be s l o p e d for po s i t iv e drainage.
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82.6 Dos ing S y s t e m Design
82.601 Pressure dos ing shall be required for the ET orETA system.
82.602 The do s ing system shal l be d e s igned inaccordance with S e c t i o n 60.7.

83 Aerob i c Package P l a n t S y s t e m s
83.1 General - Aerobic package p lan t systems may be used inlieu of a conventional s ep t i c tank whenever des irabledue to marginal site conditions such as minimum d e p t hto water table or very porous soil conditions. A meansof securing continuous maintenance and operation of thesystem must be o u t l i n e d . Aerob i c treatment p l a n t sshould be pumped at least once a year to remove excesss o l i d s f r o m t h e p l a n t .
83.2 Locat ion - The same site criteria that a p p l i e s toconventional sub sur face sewage ab sorpt ion systems wil la p p l y to this category. S e p a r a t i o n to seasonal highgroundwater or creviced bedrock wi l l be no less than 4f e e t as measured to the bottom of the trench. S o i l smust meet the s tandard p e r c o l a t i o n test as ou t l in ed inC i r c u l a r W Q B - 6 .
83.3 D e s i g n

83.301 The size of the ab sorp t ion d r a i n f i e l d wi l l beident i cal to that determined for a conventionalsubsurface sewage ab sorp t ion system.
83.302 All aerobic treatment systems shal l b e NSFC l a s s 1, S t a n d a r d 40 a p p r o v e d .

8 4 A r t i f i c i a l l y Drained S i t e
84.1 General - A r t i f i c i a l l y drained systems may beconsidered whenever site condit ions set f o r t h in T i t l e16, Chapter 16, subchapter 3 pre c lude the use ofconventional subsurface absorpt ion systems. Theconstruction of this type of system shall be initiatedonly a f t e r a site evaluation has beeiy; made andl a n d s c a p i n g , d w e l l i n g p l a c e m e n t , e f f e c t o n s u r f a c edra inage and general t opography^have been considered.It must be shown that the groun&water wi thin thep r o p o s e d sub sur fa c e ab sorpt ion system site has beenlowered to a c c ep tab l e l eve l s b e f o r e f i n a l approval wi l lbe issued. Emphasis w i l l be p laced upon t o p o g r a p h i csurveys, soil p r o f i l e d e s c r ip t i on s and seasonal highgroundwater e levations and gradient s . Large f r e e
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moving bodies of water and artes ian a q u i f e r s may not besui table for this type of system.
84.2 Locat ion - The same site criteria that a p p l i e s toconventional subsurface sewage absorption systems willa p p l y to this category. However, those with -naturallyoccurring seasonal high groundwater wil l be acceptedprovided the drainage system reduces groundwater levelsto the accepted standard of 6 f e e t f r o m the groundsur fac e .
84.3 Design

84.301 The EPA Design Manual on-site Wast ewat erTreatment and D i s p o s a l Sys t ems (October 1 9 8 0 ) ,pages 260 to 268 is recommended as a gu ide l inein de s ign of drained systems.
84.302 A t o p o g r a p h i c map of the p ropo s ed d r a i n f i e l dand replacement site showing 1 or 2 f o o tintervals must be provided. Water tablee l eva t i on s , seep areas and areas withvegetation indicative of seasonal or pro longedhigh water tab l e s must be located on the map.Elevat ions of r i dg e s , k n o l l s , rock outcrops andnatural drainage ways should al so be shown.
84.303 Precise soil d e s c r i p t i o n s of the soil p r o f i l eto a d ep th of 10 f e e t wi l l be necessary. S o i ls t r a t i f i c a t i o n of layering and soil color mustbe noted along with texture, d en s i ty , saturatedzones and root penetrat ion. The thickness ands l o p e of each layer must be described. S o i lm o t t l i n g must be noted.
84.304 Groundwater elevation and gradient must beestablished through the observation ofmonitoring w e l l s throughout the seasonal highgroundwater period. T y p i c a l l y , several we l l swould be de s irable but at least 2 we l l s will berequired, one p laced up gradient of thed r a i n f i e l d s i te, the other down gradient f r o mthe site. Monitoring wel l s .must be proper lyconstructed so that accurate result s areobtained. Levels shal l be checked weeklyduring the peak groundwater period. A drawingshowing contours of the water tab l e sur fa c eshall be provided.

•-' ' /;84.305 The drainage method chosen (curtain drain,vertical drain or underdrain) and the reasonfor this choice must be d e t a i l e d . Drawings
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showing dimensions of the drain system andmaterial s to be u t i l i z e d shal l be prov ided .
84.306 A s eparat ion d i s tance of 10 f e e t must bemaintained between the drain and the soilab sorp t i on system. S i l t t r a p s may be necessaryto improve the qual i ty of the dischargeddrainage.

84.4 Cons truc t ion
84.401 The sub sur fac e sewage absorption system shallbe constructed according to conventional systems tandards or a l t ernat ive system s tandards wherea p p l i c a b l e .
84.402 The drainage system shall be constructedaccording to the s p e c i f i c de s ign approved bythe Department and s tandard s g e n e r a l l yrecommended by the EPA Des ign M a n u a l .
84.403 Permanent groundwater moni tor ing w e l l s wi l l berequired for this type of system.

8 5 I n t e r m i t t e n t S a n d F i l t e r S y s t e m
85.1 General - The u t i l i z a t i o n of sand f i l t e r s as a methodo f p rov id ing add i t i ona l treatment o f e f f l u e n tdischarged f r o m a s ep t i c tank or aerobic treatment unitmay be considered whenever site c ond i t i on s set f o r t h inT i t l e 16, C h a p t e r 16, subchapter 3 p r e c l u d e the use ofconventional s u b s u r f a c e ab s orp t i on systems. The de s igncriteria shall inc lude , but not necessarily be l imitedto , the type o f usage, primary treatment, f i l t e r media ,f i l t r a t i o n rate and dosage rate. S a n d f i l t e r s mustdi s charge to a s ub sur fa c e a b s o r p t i o n system. Thed r a i n f i e l d used for f i n a l d i s p o s a l may be downsized by50% as determined by Circular WQB-4, S e c t i o n 60.302.
85.2 L o c a t i o n

85.201 Intermi t t en t sand f i l t e r s (ISF) shal l no t b eut i l i z ed on sites within 100 f e e t of the 100year f l o o d p l a i n . ' i
85.202 ISF systems sha l l not be i n s t a l l e d in areaswhere creviced bedrock, Sea sona l high groundw-ater table or strata having per co la t i on rateslower than 120 minutes per inch occurs within4 f e e t of the natural ground s u r f a c e or whererapid p e r c o l a t i o n may result in contaminat ionof water bearing f o r m a t i o n s or s u r f a c e waters.
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85.203 ISF systems shal l be located at least 100 fee tf r o m a p o t a b l e individual wel l water s u p p l y orpump suction line. Greater hor izontals epara t ion d i s tance s may be needed d e p e n d i n g onengineering and hydrogeo l og i ca l data and typeof water s u p p l y .
85.204 ISF systems shal l be located at least 10 f e e tf r o m p r o p e r t y l in e s , b u i l d i n g s , driveways orother sub sur fac e obstructions.
85.205 ISF systems shall be located at least 100 f e e tf r o m a stream, watercourse, lake, impoundmentand any swamp or seep as measured f rom theouter edge of the system.

85.3 Design
85.301 The minimum area in any subsurface sand f i l t e rshal l be based upon a f l o w as determined inCircu lar W Q B - 4 , chapt er 30.
85.302 The a p p l i c a t i o n rate for intermittent sandf i l t e r s shall not exceed 1.2 G a l / D a y / s q . f t . .The sand f i l t e r media shall meet ASTM C-33s p e c i f i c a t i o n s and shal l not have more than 45%p a s s i n g any one sieve and retained on the nextconsecutive sieve.
85.303 C o l l e c t i o n lines and the bottom of theexcavation shal l have a s l o p e of 1 percent and1 c o l l e c t i o n l ine shal l be provided for each 6f e e t of width or f r a c t i o n t h e r e o f . A minimumof 2 c o l l e c t i o n l ines shal l be p r o v i d e d . Theupper end of the c o l l e c t i o n l ine sha l l besealed or p l u g g e d .
85.304 Dis tr ibut ion lines shal l be level and shall beh o r i z o n t a l l y spaced a maximum of 3 f e e t apart ,center to center.
85.305 The minimum d e p t h of f i l t e r media shall be 24inches. The f i l t e r media s h a l l / ! b e separatedf r o m the gravel or crushed stone by 3 inches of1/4 inch pea gravel.
85.306 A 30 mil PVC liner sha l l be used to l ine thesand f i l t e r . A re inforced concrete containershal l be required where tive-; f i l t e r must beprotected f r o m groundwater i n f i l t r a t i o n .

-4 J- ' • \ i - ' '
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85.4 Cons truc t i on
85.401 Gravel or crushed stone sha l l be p l a c e d at aminimum d e p t h of 10 inches around d i s t r i bu t i onand c o l l e c t i on lines.
85.402 The f i l t e r sha l l be covered with 12 to 18inches of soil.
85.404 M o n i t o r i n g p i p e s t o detect f i l t e r c l o g g i n g wi l lbe required.

85 .5 M a t e r i a l s
85.501 The f i l t e r media sha l l have a u n i f o r m i t yc o e f f i c i e n t o f l e s s than 3.5. The f i l t e r mediashall be washed and f r e e of c lay or s i l t .
85.502 Gravel or crushed stone sha l l be washed andshall range in size f r o m 3/4 to 1 1/2 inchesfor the d i s t r i b u t i o n l in e s and s h a l l range insize f r o m 1/4 to 1 1/2 inches for the under-drain lines.
85.503 Pea gravel s h a l l be washed and range in sizef r o m 1 / 8 t o 3 / 8 inch.
85.504 The material used to cover the top of thegravel or stone shal l be synthet ic drainagef a b r i c , two or more layers of untreatedb u i l d i n g p a p e r or a 4-6 inch layer of straw.
85.505 P i p e used for d i s t r i b u t i o n and c o l l e c t i o n l ine ss ha l l meet the a p p r o p r i a t e ASTM standard orthose of an equivalent t e s t ing laboratory.F i t t i n g s used sha l l be c o m p a t i b l e with themater ia l s used in the d i s t r i b u t i o n a n d / o rc o l l e c t i o n lines.
85.506 M a t e r i a l s s e l e c t ed s h a l l be constructed ofcement or rigid p l a s t i c p i p e . If p e r f o r a t e dd i s t r i b u t i o n a n d / o r c o l l e c t i o n l ines are used,the p e r f o r a t i o n s h a l l be at least 1/8 inch andno more than 3/4 inch in diameter and spaced toprovide at least the equivalent to tal openingo f comparabl e diameter f < 3 > p t - l o n g t i l e la id with1/4 inch open j o i n t s . '

85.6 DosinQ S y s t e m D e s i g n 4- • " ' > ,

85.601 Pressure d o s i n g sha l l be required for all sandf i l t e r s .
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85.602 Dosing systems shall be des igned in accordancewith Sec t i on 60.7.
86 Recirculat ing S a n d F i l t e r s

86.1 When a rec irculat ing sand f i l t e r i s u sed, e f f l u e n t f r o mthe s ep t i c tank or other primary treatment device mustdischarge d i r e c t ly to the recirculation tank. Theminimum criteria relative to the l o ca t i on , de s igncons iderat ions , m a t e r i a l s , do s ing and generalconstruction d e t a i l s provided for intermittent sandf i l t e r s shall al so a p p l y to recirculating sand f i l t e r sexcept as f o l l o w s :
86.101 The de s ign of a recirculating sand f i l t e r iss imi lar to the d e s i g n of a intermittent sandf i l t e r except that it must be located to permitgravity f l o w into the top of the rec irculat iontank f r o m the c o l l e c t i o n l ine of the f i l t e r .
86.102 The d e p t h of f i l t e r media shal l be at least 30inches.
86.103 The maximum a p p l i c a t i o n rate sha l l be 3g a l l o n s / d a y / f t 2 o f f i l t e r area.
86.104 The l iquid c a p a c i t y of the rec irculat ion tankshal l be equal to 750 g a l l o n s or 1 1/2 timesth e d a i l y de s ign sewage f l o w .
86.105 T h e f i l t e r e f f l u e n t l ine , p a s s i n g through t h erecirculation tank, shal l be provided with acontrol device that d irec t s the f l o w of thef i l t e r e f f l u e n t . T h e f i l t e r e f f l u e n t w i l l b ereturned to the recirculation tank forrecycl ing or be discharged to the subsurfaceab sorp t i on system d e p e n d i n g upon the l iquidlevel in the recirculation tank.
86.106 The r e c i r cu la t ing pump sha l l be of adequatesize to rec irculate the d a i l y d e s i g n sewagef l o w at least 4 times through the sand f i l t e r .T h e r e c i r cu la t ing pump s h a l l ' b e sized t o dosethe f i l t e r every 1/2 hour wit l i in a 10 minuteperiod. The dose volume is, t h e r e f o r e , 4 timest h e d a i l y f l o w divided b $ - " ' ' 4 8 . Dosing frequencymay be reduced as d i c ta t ed by c l imat i ccondit ions to minimize the p o s s i b i l i t y off r e e z i n g o f the f i l t e r surface .
86.107 The e f f l u e n t shal l be discharged in such amanner as to provide un i f o rm d i s t r i bu t i on' '
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through a system of p i p e s or troughs s u p p o r t e dabove the f i l t e r s u r f a c e .
86.108 The f i l t e r s u r f a c e which is sand rather thangravel must be raked and leveled on a routinebasis. The f i l t e r sha l l be kept f r e e of weedgrowth and the accumulation of all debris.Where c l i m a t i c c ond i t i on s d i c t a t e the in-s t a l l a t i o n of a cover, it shal l be constructedto minimize f r e e z i n g , s uppor t a n t i c i p a t e d snowl o a d s and permit air c ircu la t ion. A f t e rextended p er i od s of operat ion, a crust mayd e v e l o p on the s u r f a c e of the sand in someareas. When pond ing occurs, the upper 1/2 to 1inch of crust and sand should be removed andd i s carded . The sand sur face may then be rakedand l ev e l ed and the process continued unt i l aminimum of 24 inches of sand remains. At thatt ime , the f i l t e r s h a l l be reconstructed bya d d i n g new, coarse sand and the op era t i on oft h e f i l t e r r e i n s t i t u t e d .
86.109 A small hole sha l l be provided on the pumpd i s c h a r g e l in e in s id e the r e c i r cu la t i on tank toa l l o w the d i s charge l ine to drain back into there c i r cu la t i on tank.

87 N u t r i e n t Removal S y s t e m
87.1 General - N u t r i e n t removal sys t ems may be used when useof a conventional s u b s u r f a c e sewage a b s o r p t i o n systemi s l i k e l y to degrade water qua l i ty . In general ,s u b s u r f a c e sewage treatment sys t ems loca t ed in c lo s eprox imi ty to lakes may require a d d i t i o n a l nutrientremoval e s p e c i a l l y where very p e r m e a b l e s o i l s are pres-ent. A means of securing continuous maintenance andoperat ion of the system must be o u t l i n e d .
87.2 Locat ion - The same s i te criteria that a p p l y toconventional s u b s u r f a c e sewage a b s o r p t i o n systems w i l la p p l y to this category. Thus no reduction f rom the 6f o o t s epara t i on to seasonal high groundwater orcreviced bedrock wi l l be accepted. S o i l s must meets tandard p e r c o l a t i o n t e s t s as out l ined in Circu larWQB 6. ' ,

/ • ' • • /87.3 Des ign >
87.301 S p e c i f i c d e s i g n criteria,; w i l l not be out l inedin this document due to the various alterna-tives and d e s i g n c o m p l e x i t y involved. The EPAManual O n - S i t e Was t ewat er Treatment and Dispo-
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sal S y s t e m s (October 1 9 8 0 ) , page s 184 to 198wil l be used as a gu id e l in e for the des ign ofthese systems. E s tab l i s h ed research documentsmay al so be u t i l i z e d as a basis for de s ign.
87.302 Moni tor ing of these systems wi l l be required inorder to e s t a b l i s h their e f f i c i e n c y .

88 F i l l Sys t em
88.1 General - F i l l systems may be considered whenever sitecondit ions set f o r t h in T i t l e 16, Chapter 16,subchapter 3 p r e c l u d e the use of conventionalsub sur fa c e ab s orp t i on systems. The construction of af i l l system shal l be ini t ia ted only a f t e r a siteevaluation has been made and l a n d s c a p i n g , d w e l l i n gp l a c e m e n t , e f f e c t on s u r f a c e dra inage and generalt o p o g r a p h y have been con s id er ed .
88.2 L o c a t i o n

88.201 The same criteria as outl ined in Sec t i on 81.2a p p l i e s t o t h e s i t i n g o f f i l l systems.
88.202 Any parcel that w i l l undergo land m o d i f i c a t i o nby f i l l i n g , must have enough area su i t ab l e forsewage ab s orp t i on system p l a c e m e n t . The entirearea necessary for the ini t ia l sewageabsorpt ion system p l u s area for 100 percentrep lacement must be f i l l e d prior to f i n a la p p r o v a l of a p a r c e l .
88.203 F i l l sys tems s h a l l not be i n s t a l l e d on landwith a s l o p e greater than 12 percent . S i t e swith less permeable so i l s (30-60 m i n / i n c h ) maynot be s u i tab l e for f i l l systems unless thes l o p e across the s i te is l e s s than 6 percent.

88.3 F i l l M a t e r i a l
88.301 F i l l material shal l be of s imilar poro s i ty andtexture as the under ly ing natural soil. C l a ycontent s h a l l not exceed 10. percent by weight.F i l l material with s i g n i f i c a n t /amount s o fcobbles and boulders (up to 15 / - p e r c e n t ) isa c c e p t a b l e . -•?>'
88.302 Prior to the p lacement of f i l l mat er ia l , thetexture of both the native ..soil and thep r o p o s e d f i l l must b e e s t a b l i s h e d . T h i s sha l lbe done by p a r t i c l e size d i s t r i b u t i o n analys i s(sieve t e s t ) of representative soil sample s .
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88.4 Design
88.401 S y s t e m c o n f i g u r a t i o n , dimensions andor i en ta t i on must be approved prior to thep lac ement o f f i l l mater ia l .
88.402 F i l l must be of s u i t a b l e d e p t h to prov ide 6f e e t o f soil f r o m the f i n i s h e d ground sur fac eto seasonal high groundwater , creviced bedrockor a l i m i t i n g soil layer.
88.403 A f t e r the s p e c i f i e d s e t t l i n g p e r i o d , at least 1t en- f oo t test hole shall be excavated withinthe p r o p o s e d sewage a b s o r p t i o n system site.T h i s test ho l e s h a l l be in spe c t ed to determineif remnants of s u r f a c e v ege ta t i on are presentor if s u i t a b l e soil structure is not a t t a in ed .
88.404 One p e r c o l a t i o n test s h a l l be p e r f o r m e d as abasi s f o r d e s i g n a p p l i c a t i o n rate.

88.5 C o n s t r u c t i o n
88.501 All v ege ta t ive cover must be removed f r o m thearea to be f i l l e d .
88.502 F i l l mater ial must not be put in p l a c e when itis f r o z e n .
88.503 F i l l material must be a l l owed to setu n d i s t u r b e d for a 24 month per iod prior to thei n s t a l l a t i o n o f a sewage a b s o r p t i o n system. I fthe f i l l mater ia l i s p l a c e d in l i f t s a ss p e c i f i e d by the engineer (engine er ed l i f t s ) soas to obtain natural soil structure condi t i on s ,the 24 month r e s t ing per iod may be waived bythe reviewing authority.
88.504 S e w a g e a b s o rp t i on trenches s h a l l be set back atleast 24 f e e t f r o m the u p p e r edge of the f i l l e darea.
88.505 The f i l l area s h a l l be seeded to a s u i t a b l egrass to aid in s t a b i l i z a t i o n . '
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FOREWORD
The Board of H e a l t h and Environmental Sci enc e s of the S t a t e ofH o n t a n a hereby a d o p t s the f o l l o w i n g s tandard s to implement therequirements of 16.16.304 ARM.
T h e s e s t a n d a r d s , based on proven t e c h n o l o g y , set f o r t hrequirements for the des ign and preparat ion of p l a n s ands p e c i f i c a t i o n s f o r ind iv idua l sub sur fac e sewage systems.
The terms shall and must are used where pract i ce is s u f f i c i e n t l ys t andard i z ed to permit s p e c i f i c d e l i n e a t i o n of requirements orVhere s a f e g u a r d i n g o f t h e p u b l i c h ea l th j u s t i f i e s such d e f i n i t eaction. T h e s e mandatory items serve as a check l i s t for thereviewing authority. Other terms, such as s h o u l d , recommended,and p r e f e r r e d , indi ca t e d e s i rab l e procedures or methods . T h e s etion-mandatory items serve as gu ide l ine s for designers.
The term "reviewing authority" as used in these s t andard s r e f e r sto the Montana Department of H e a l t h and Environmental Science s ora d e l e g a t e d d iv i s i on of local government.
Users of these s tandards need to be aware that sub surface sewagetreatment systems are considered to be EPA C l a s s V i n j e c t i o n w e l l sand may require as soc iated p ermi t s . Of p a r t i c u l a r concern aresystems receiving wastewater f r o m indus tr ie s and automotiveservice s t a t i o n s .
T h e s e s tandards supersede t h e d e p a r t m e n t ' s B u l l e t i n 3 3 2 , March1984 E d i t i o n . T h e s e s t a n d a r d s are based on the RecommendedS t a n d a r d s f o r I n d i v i d u a l S e w a g e S y s t e m s , 1980 E d i t i o n , p r e p a r e d b ythe Great Lakes U p p e r M i s s i s s i p p i River Board of S a n i t a r yEngineers. The Board of H e a l t h and Environmental S c i e n c e sa cknowledge s th i s basis and expre s s e s its a p p r e c i a t i o n to theGreat Lakes U p p e r M i s s i s s i p p i River Board of S t a t e S a n i t a r yEngineers f or i t s contr ibut ion to p u b l i c h e a l t h .



C H A P T E R 10
S U B M I T T A L R E Q U I R E M E N T S

I n f o r m a t i o n on the proposed system needs to provided in a report ,or equivalent , and p l a n s .
10.1 Report

10.101 The f o l l o w i n g i n f o r m a t i o n s h a l l be prov id ed inthe report:
a. The number of bedrooms in the d w e l l i n g to beserved by the sys tem,
b. Depth to seasonal high groundwater and howthi s i n f o r m a t i o n was obtained (see S e c t i o n s

40.3 and 4 0 . 5 ) ,
c. P e r c o l a t i o n test r e s u l t s in the immedia t evic ini ty o f propo s ed d r a i n f i e l d ( s ) (seeS e c t i o n 4 0 . 6 ) ,
d. S o i l d e s c r i p t i o n , and how it was d e t e rmined(see S e c t i o n s 40.3 and 4 0 . 5 ) ,
e. D e p t h to bedrock ( s e e S e c t i o n s 40.3 and 4 0 . 5 ) ,
f . Name o f p e r s o n ( s ) w h o p r e p a r e d soild e s c r i p t i o n s , p e r f o r m e d p e r c o l a t i o n te s t s anda p p l i c a b l e experience o f that person,
g. USDA S o i l Cons erva t i on Serv i c e soil survey fors i t e , i f a v a i l a b l e (see S e c t i o n 4 0 . 4 ) .

10.2 P l a n s and S p e c i f i c a t i o n s - :i

10.201 The f o l l o w i n g in f o rmat i on shall be provided onthe p l a n s : ^;;
a. L o c a t i o n , s ize , s l o p e , and d e p t h of b u i l d i n gsewer (se e C h a p t e r 2 0 ) , .v;v,.
b . Loca t i on o f c l eanout s (see C h a p t e r 2 0 ) ,



T

Locat ion of s e p t i c tank, d r a i n f i e l d and 100%replacement area (see C h a p t e r s 50 and 6 0 ) ,
Locat ion of propo s ed and ex i s t ing w e l l s andwater lines in the area of the propo s ed systemand land a d j a c e n t to it, (see S e c t i o n s 50.102and 6 0 . 2 ) ,
Lot boundaries , (see S e c t i o n s 50.102 and6 0 . 2 ) ,
Loca t i on o f watercourses, irr igat ion d i t c h e s ,lakes and impoundments inc luding the 100 yearf l o o d p l a i n in the immediate area, (seeSec t i on s 50.102 and 6 0 . 2 0 2 ) ,
Percent s l o p e of ground sur face and direc t iono f s l o p e (see S e c t i o n 4 0 . 7 0 1 ) ,
L o c a t i o n o f soil p r o f i l e hole s and p e r c o l a t i o ntest ho l e s , (see S e c t i o n 40.5 and 4 0 . 6 ) ,
N o r t h point and scale in f e e t .

T



C H A P T E R 2 0
D E S I G N O F S E W E R S

20.1 D e f i n i t i o n s
20.101 H o u s e or B u i l d i n g Drain

The p i p e e x t e n d i n g f r o m the interior p l u m b i n g to apo int two f e e t ou t s id e th e f o u n d a t i o n w a l l .
20.102 H o u s e or B u i l d i n g Sewer

The p i p e connecting the house or b u i l d i n g drain tothe s e p t i c tank.

20.2 S e p a r a t i o n o f W a t e r and Sewer L i n e s
20.201 Sewers shal l be laid at least 10 f e e th o r i z o n t a l l y f r o m any e x i s t i n g or p r o p o s e dwater l in e . The d i s t a n c e s h a l l be measurededge to edge.
20 .202 Sewer s cro s s ing water l ine s s h a l l be la id toprov id e a minimum vertical d i s tance of 18inches between the o u t s i d e of the water l ineand the o u t s i d e of the sewer. T h i s s h a l l bethe case where the water l ine is either aboveor below the sewer. The c ro s s ing s h a l l bearranged so that the sewer j o i n t s w i l l beequidi s tant and as far as p o s s i b l e f r o m thewater main j o i n t s .

2 0 . 3 S i z e a n d S l o p e B u i l d i n g Sewers
20.301 Only sanitary sewage sha l l be p l a c e d into thesanitary sewer system. Rain water f r o m r o o f s ,s t r e e t s , and other areas, and groundwater f r o mf o u n d a t i o n drains s h a l l be e x c l u d e d .
20.302 The minimum size of a b u i l d i n g sewer sha l l bef o u r inches and sha l l be p l a c e d at a minimums l o p e of 1/4 inch per f o o t toward the point ofd i s charge . Where it is i m p r a c t i c a l , due toarrangement of b u i l d i n g s - p r structures toobtain such a s l o p e , any" such p i p i n g which isf o u r inches in d iamet er may have a s l o p e ofnot less than 1/8 inch pier f o o t when approvedby the reviewing authority.



20.4 Sewer M a t e r i a l s
20.401 Sewers shall be made of P V C .
20.402 PVC sewer p i p e shall meet the requirements of

ASTM D 3034, ASTM D 2 7 2 9 , or ASTM D 1785( s c h e d u l e 40) and be j o i n e d by bel l and sp igo tj o i n t s with e la s tomeric gaske t s or by solventcement j o i n t s .
20.403 T r a n s i t i o n connections to other mater ia l ssha l l be made by a d a p t e r f i t t i n g s or one piecemolded rubber c o u p l i n g s with a p p r o p r i a t ebushings f or the re spec t ive mat er ia l s .

20.5 Sewer I n s t a l l a t i o n
20.501 Sewers s ha l l be l a i d with u n i f o r m s l o p ebetween cleanouts .
20 .502 Sewer s s h a l l be la id with s t ra igh t a l ignmentbetween c l eanou t s .
20.503 P i p e i n s t a l l a t i o n i n c l u d i n g b e d d i n g a n db a c k f i l l sha l l be in accordance with p i p em a n u f a c t u r e r ' s r e commendat ions .



C H A P T E R 40
S I T E E V A L U A T I O N

I n f o r m a t i o n concerning soil and site c ond i t i on s is needed for thede s ign o f l iquid waste treatment and d i s p o s a l f a c i l i t i e s . T h o s ef a c t o r s which must be evaluated are d e p t h of permeable soil overseasonal high groundwater, bedrock, or other l i m i t i n g layer, soilf a c t o r s , land s l o p e , f l o o d i n g hazard, and amount of sui table areaa v a i l a b l e .
40.1 S o i l F a c t o r s

S o i l texture and structure, s t a b i l i z e d p er co la t i on rate,groundwater and bedrock c ond i t i on s must be eva lua t ed .
40.2 D e f i n i t i o n s

40.201 Bedrock
Any rock which cannot be r e a d i l y excavated bypower equipment , or is e s s e n t i a l l yi m p e r m e a b l e , or has open f r a c t u r e s or s o l u t i o nchannels .

40.202 S e a s o n a l H i g h G r o u n d w a t e r Level
The vert i cal d i s t a n c e f r o m the natural grounds u r f a c e to the groundwater s u r f a c e as observedas a f r e e water s u r f a c e in an unlined holeduring the time of the year when thegroundwater is the h i g h e s t , or has beensaturated as may be i n d i c a t e d by m o t t l i n g( s o i l color p a t t e r n s ) .

40.203 L i m i t i n g Layer
Any layer of soil with a s t a b i l i z e dp e r c o l a t i o n rate s lower than 60 minutes perinch.

40.3 Evalua t i on o f S o i l F a c t o r s
S o i l f a c t o r s shal l be evaluated by soil p r o f i l eobservations repre s enta t ive of site and be suppor t ed byp e r c o l a t i o n t e s t s . /..,<•

40.4 Ex i s t ing S o i l I n f o r m a t i o n
S o i l surveys are u s u a l l y f o u n d at the local USDA S o i lConservation ( S C S ) o f f i c e . W h i l e t h e soil surveys o f f e rgood pr e l iminary i n f o r m a t i o n about an area, they are not



comple t e nor can they sub s t i tu t e for a f i e l d s tudy.However , they are good for determining p o t e n t i a l prob l emswhich may exist. If avai lable , the a p p r o p r i a t e sectionof the SCS survey should be prov ided .
40.5 S o i l P r o f i l e Observations

S o i l p i t s are recommended for soil observation. Theminimum d e p t h of soil p r o f i l e observations shall be sevenf e e t .
40.501 The f o l l o w i n g f a c t o r s must be evaluated to thef u l l d e p t h o f the ho l e s and r epor t ed:

a. Depth to water, if observed,
b. Depth to estimated seasonal highgroundwater l e v e l ,
c. Dep th to and type of bedrock, if observed.

4 0 . 5 0 2 The f o l l o w i n g d e t e r m i n a t i o n s shou ld a l s o b ereported:
a. T h i c k n e s s of layers or hor i zon s ,

* . '
b . T e x t u r e ( U S D A ) o f soil l a y e r s ,
c. C o l o r ( p r e f e r a b l y described by using theno ta t i on of the M u n s e l l co lor scheme) andcolor variat ion ( m o t t l i n g ) ,
d. S t o n i n e s s r epor t ed on a volume basis ( i . e .the perc entage of the soil volume occupiedby p a r t i c l e s greater than 2 mm ind i a m e t e r s ) ,
e. P l a s t i c i t y ,
g. Other prominent f e a t u r e s such asstructure, roots, etc.

40.6 P e r c o l a t i o n T e s t s ' i
S o i l p e r c o l a t i o n t e s t s should be conducted at the o p t i m a ld e p t h based on soil p r o f i l e textures ind i ca t ing permeablecondi t ions . At least one p e r c o l a t i o n test s ha l l bep e r f o r m e d per site. T h e y shal l be conducted at the d e p t hof propo s ed construction. A d d i t i o n a l p e r c o l a t i o n test smay be needed to i d e n t i f y the exi s tence of a l i m i t i n glayer. The p e r c o l a t i o n t e s t s sha l l be p e r f o r m e d inaccordance with procedure contained in A p p e n d i x A.



40.7 S i t e F a c t o r s
The land s l o p e , p o t e n t i a l f o r f l o o d i n g and s u r f a c e waterconcentrat ion, amount of s u i t a b l e area must be evaluated.
40.701 T y p e and percent of land s l o p e

The type (concave, convex, or p l a n e ) , percentand d ir e c t i on of land s l o p e must be determinedand r epor t ed .
40.702 F l o o d i n g and s u r f a c e water

The p o t e n t i a l f o r f l o o d i n g o r ac cumulat ion o fs u r f a c e water f r o m storm events shal l beevaluated.
40.703 Amount of s u i t a b l e area

S u f f i c i e n t s u i t a b l e area must b e a v a i l a b l e f ort h e in i t ia l d r a i n f i e l d ( a b s o r p t i o n f i e l d )whi l e m a i n t a i n i n g the minimum hor i zon ta li s o l a t i o n d i s t anc e s required to pro t e c t waters u p p l y , s u r f a c e waters , p r o p e r t y l i n e s , etc.It i s a l s o required that s u f f i c i e n t s u i t a b l earea be a v a i l a b l e and reserved for ar ep la c emen t d r a i n f i e l d .
40.704 G r o u n d w a t e r Q u a l i t y I m p a c t

An assessment of the impact of the sys tem ongroundwater q u a l i t y may be required. S p e c i a ltreatment may be required to meet then o n d e g r a d a t i o n requirements of the MontanaW a t e r Q u a l i t y A c t , T i t l e 7 5 , C h a p t e r 5 , M C A .



CHAPTER 50
S E P T I C T A N K S

&. s e p t i c tank consists of one or more chambers which provides u f f i c i e n t retention time to treat the raw sewage.
50 S e p t i c T a n k s

50.1 General
50.101

50.102

I n f l u e n t
All liquid waste and washwater shall dischargeinto th e s e p t i c tank. R o o f , f o o t i n g , garage,sur fac e water drainage, and coo l ing watersha l l be e x c l u d e d .
Locat i on
The s e p t i c tank sha l l be located where it isr e a d i l y a c c e s s i b l e f or i n s p e c t i o n andmaintenance. The f o l l o w i n g are minimumhor izonta l s e para t i on d i s t a n c e s that must beprov id ed between the s e p t i c tank and thef e a t u r e s i n d i c a t e d :
B u i l d i n g s 10 f e e tW a t e r w e l l s and suction l ines 50 f e e tP r o p e r t y l ine s 10 f e e tW a t e r s u p p l y l ine s under pre s sure 10 f e e tL a k e s , streams and p o n d s 50 f e e tC i s t e r n s 25 f e e tR o a d c u t s , c l i f f s or banks 10 f e e t

50.2 Design
50.201

50 .202

S e p t i c tank de s ign shal l be in accordance withF i g u r e 50.1.
Minimum required s e p t i c tank capac i ty sha l l beas s tated in T a b l e 50-1.

50.3 A c c e p t a n c e
A f t e r i n s t a l l a t i o n each tank shal l b e f r e e f r o m f r a c t u r e sor cracks p a s s i n g through the f l o o r or w a l l s .



T A B L E 50-1
M I N I M U M REQUIRED S E P T I C T A N K C A P A C I T I E S

Number of Bedrooms Liquid C a p a c i t y of T a n k in G a l l o n s

1 or 2 750
3 or 4 1000
5 1250
6 1500

50.4 M a i n t e n a n c e
The owner of the sys tem s h a l l be provided with s e p t i ctank maintenance recommendat ions contained in A p p e n d i x B.

10
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x- S Y M B O L S A N D A B B R E V I A T I O N S
D interior d e p t h o f tank I . D . in s ide d iame t e rf r o m bot tom to out le t invert MIN . minimumL interior l e n g t h of tank MAX maximum r *W interior w i d t h of tank PVC p o l y v i n y ic h l o r i d eD . I . d u c t i l e iron

D e p t h greater than 78 inches sha l l not be used in c o m p u t i n gtank c a p a c i t y .
Rectangular tanks: 0.2 DH o r i z o n t a l c y l i n d r i c a l tanks: 0.15 D
R e c t a n g u l a r tanks: 0.35 D• H o r i z o n t a l c y l i n d r i c a l tanks: 0.3 D
T a n k s may be e q u i p p e d wi th b a f f l e s that meet the shown
d i m e n s i o n a l requirements . H o r i z o n t a l d i m e n s i o n s a p p l y t o
s i d e o f b a f f l e nearest t o t h e tank w a l l .
A c c e s s port cover e l eva t i on s h a l l be a d j u s t e d as necessarywith a riser s e c t ion to wi th in 12 inches of f i n i s h e d grade .
A c c e s s port i s required for each c o m p a r t m e n t . Cover s h a l lbe p r o v i d e d wi th l i f t i n g eye.
C o m p a r t m e n t w a l l i s o p t i o n a l . W h e n p r o v i d e d , minimumc a p a c i t y o f f i r s t c ompar tment s h a l l b e 500 g a l l o n s .

37̂ > Liquid c onnec t i on between c o m p a r t m e n t s s h a l l cons i s t of as i n g l e o p e n i n g c o m p l e t e l y across th e compartment w a l l " o r twoor more o p e n i n g s e q u a l l y spaced across the w a l l . T o t a l areaof op en ing s s ha l l be at l eas t three times area of in l e tp i p e .
9. T a n k sha l l be made of r e i n f o r c e d concrete. Concre t e useds h a l l be re s i s tant to the corrosive environment f o u n d ins e p t i c tanks. Other m a t e r i a l s may be a c c e p t a b l e when provens u i t a b l e to the reviewing au thor i ty . T h e . emp,ty tank s h a l lbe c a p a b l e of w i t h s t a n d i n g l o a d s created by six f e e t ofburial.

1 ",'

10. The i n s t a l l e d tank sha l l be f r e e f r o m f r a c t u r e s or cracksp a s s i n g through the f l o o r or w a l l s .
11. The tank sha l l prov ide an air space having a volume not le s s/ . the ten percent of its liquid c a p a c i t y . .

F I G U R E 50.1 - S E P T I C T A N K R E Q U I R E M E N T S ( " c o n t i n u e d )



C H A P T E R 60
C O N V E N T I O N A L S U B S U R F A C E S E W A G E T R E A T M E N T S Y S T E M S

The common de s ign of treatment systems is one using absorpt iontrenches, each separate f r o m the other and each containing ad i s t r i b u t i o n p i p e . T h i s type of system should be used wheneverp r a c t i c a l . Other type s of ab sorp t i on systems may be used asa l t ernat ive s where the site condi t ions meet the s p e c i f i c d e s i gnrequirements of such a l t e rna t iv e systems.
60 A b s o r p t i o n T r e n c h e s

60.1 General
The s a t i s f a c t o r y opera t i on o f the sewage d i s p o s a l systemi s l a r g e l y d e p e n d e n t upon p r o p e r s i te s e l e c t i o n , d e s i g n ,and cons truct ion of a b s o r p t i o n trenches.

60.2 L o c a t i o n
60.201 A b s o r p t i o n trenches s h a l l be lo ca t ed at l eas t100 f e e t f r o m a p o t a b l e water s u p p l y or p u m psuction line. Greater hor izonta l s eparationd i s tanc e s may be needed d e p e n d i n g one n g i n e e r i n g and h y d r o g e o l o g i c a l da ta and t y p eo f water s u p p l y .
60 .202 A b s o r p t i o n trenches s h a l l be l o ca t ed at least100 f e e t f r o m the 100 year f l o o d level of anyriver, stream, water course, lake orimpoundment unles s a waiver has been p r o v i d e dby the reviewing au thor i ty . A waiver may o n l yb e p r o v i d e d i f :

a. The water course is an i r r iga t i on d i t c hand the groundwater f l o w at the d r a i n f i e l ds i t e wi l l not enter the i r r iga t i on d i t c h ,or
b. The river or stream average yearly highwater mark is a minimum of 100 f e e t f r o mthe d r a i n f i e l d and the bo t tom of thed r a i n f i e l d w i l l be at leas t! f o u r f e e tabove the 100 year f l o o d e l evat ion.

/ * • *'60.203 A b s o r p t i o n trenches s h a l l : - b e at least ten f e e tf r o m water l in e s , p r o p e r t y l ine s andb u i l d i n g s . .;
60.204 A b s o r p t i o n trenches sha l l be at least 25 f e e tf r o m roadcu t s , c l i f f s o r banks.

11



60.205 A b s o r p t i o n trenches' shal l not be constructedin s o i l s having a p e r c o l a t i o n rate slower than60 minutes per inch; or where rapidp er co la t i on may result in contamination ofwater-bearing f o r m a t i o n s or s u r f a c e waters.
60.206 A b s o r p t i o n trenches sha l l not be constructedin s o i l s rated as having severe or very severel i m i t a t i o n s for sub sur fac e sewage d i s p o s a l byt h e S o i l Conservation Servi c e , U . S . Departmentof A g r i c u l t u r e , unle s s that l i m i t a t i o n is notpresent as shown by f i e l d i n v e s t i g a t i o n or canbe overcome.
60.207 The a b s o r p t i o n trench shal l be lo ca t ed tomaximize the vertical s epara t i on d i s tanc e f r o mthe bot tom of the a b s o r p t i o n trench to theseasonal high groundwater l e v e l , b edrock, orother l i m i t i n g l a y e r , but under nocircumstances sha l l thi s vert i cal s epara t i onbe l e s s than f o u r f e e t . Where water-bearingf o r m a t i o n s are in danger of c on taminat i ongreater vertical s epara t i on may be required.
60.208 A b s o r p t i o n trenches s h a l l not be cons truc tedin u n s t a b i l i z e d f i l l and o n l y in s t a b i l i s e df i l l if a waiver has been provided by thereviewing au thor i ty . See MDHES C i r c u l a r WQB 5f o r s t a b i l i z e d f i l l requirements.
60.209 Provi s i on s s h a l l be made to keep vehiculart r a f f i c f r o m d r a i n f i e l d area when sucha c t i v i t y i s l i k e l y .

60.3 Des ign
60.301 Minimum ab s orp t i on f i e l d s ize s h a l l be basedon the requirements contained in T a b l e 60-2.
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TABLE 60-2
M I N I M U M REQUIRED A B S O R P T I O N F I E L D S

S o i l T e x t u r e P e r c o l a t i o n Ratein Minut e s per Inch A b s o r p t i o n F i e l d L e n g t hin Lineal F e e t of TwoF o o t W i d e Trench p e rBedroom

G r a v e l , coarse sand

Coarse to medium sand
Pine sand, loamy sand

S a n d y loam, loam

Loam, porous s i l t loam

S i l t y c lay l oam, c layl oam, c lay

< 3

3 to 5
6 to 7
8 to 10

11 to 15
16 to 20
21 to 25
26 to 30
31 to 45
46 to 60
over 60

N o t s u i t ab l e f o r s tandardab s orp t i on system
65
70
80
95

110
, 125

140
150
170

N o t s u i t a b l e f o r s tandardab sorp t i on system

6 0 . 3 0 2 An area that can used as a r ep la c ement areaf or th e or ig inal a b s o r p t i o n trench sys temsha l l be d e s i g n a t e d . I n t e r i m use of the areas h a l l be c o m p a t i b l e with f u t u r e a b s o r p t i o nsystem use.
60 .303 Grav i ty f ed a b s o r p t i o n trenches s ha l l bes eparated by at least f i v e f e e t between trenchw a l l s .
60.304 G r a v i t y fed a b s o r p t i o n trenches sha l l be atleas t 18 inches wide and no more than 24inches wide. See F i g u r e 60.1.

y.-/60.306 The bottom of the ab s orp t i on trenches s h a l l beat least 18 inches and no more than 36 inchesbelow the f i n i s h e d grade. .;
60.307 A b s o r p t i o n trenches sha l l not exceed 100 f e e tin l e n g t h .
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60.308 Gravity f e d ab sorp t ion f i e l d d i s t r i b u t i o nlines sha l l be f o u r inches in diameter.
60.4

60.401 Gravi ty f e d ab sorpt ion f i e l d d i s t r i b u t i o nlines and trenches shall be level.
60.402 A b s o r p t i o n trenches should not be i n s t a l l e d onland with a s l o p e gradient greater than 15%.A b s o r p t i o n trenches may be i n s t a l l e d on s l o p e sbetween 15 and 25% if sp e c ia l condi t ionsapproved by the reviewing authori ty are met.

60.5 M a t e r i a l
60.501 Gravi ty f ed d i s t r i b u t i o n l ine s sha l l bef a b r i c a t e d f r o m f o u r inch diameter ASTM D 2729or ASTM D 3034 PVC sewer p i p e wi thp e r f o r a t i o n s p e r A S T M D 2729.
60 .502 C o i l e d p e r f o r a t e d p l a s t i c p i p e shal l no t b eused f o r d i s t r i b u t i o n l ine s . S t r a i g h t l eng th sof p i p e s h a l l be used in s t ead.
60.503 Gravel or crushed stone s h a l l be washed andsha l l range in size f r o m t h r e e - f o u r t h s to twoand one-ha l f inches. The material must be ofs u f f i c i e n t competency to resist s l a k i n g ord i s s o l u t i o n . G r a v e l s o f s h a l e , s a n d s t o n e s , orl ime s tone s may d e g r a d e and shal l not be used.
60.504 The mater ial used to cover the top of thestone s h a l l be syn the t i c dra inage f a b r i c orseveral layers o f untreated b u i l d i n g p a p e r .F i v e inches of straw may be sub s t i tu t ed whenthese ma t e r ia l s are u n a v a i l a b l e . Non porousp l a s t i c or treated b u i l d i n g paper shall not beused.

60.6 Cons t ruc t i on
60.601 • The p i p e f r o m the s e p t i c tank sha l l have aso l id wall and a minimum downward s l o p e of 1/8inch per f o o t .
60.602 When there i s more than r '=6'ne .trench, a m a n i f o l ds h a l l be i n s t a l l e d between the p i p e f r o m thes ep t i c tank and the a b s p r p t i o n trenches. Them a n i f o l d shal l be of water-tight construction.Distribution boxes may be used in lieu ofm a n i f o l d s .
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60.603 Both m a n i f o l d s and d i s t r i bu t i on boxes shall beset level and arranged so that e f f l u e n t isevenly d i s t r i bu t ed to each di s tr ibut ion line.S p e c i a l provis ions shal l be made to minimizemovement of d i s t r i bu t i on boxes due tos e t t l ement or f r o s t heave. Acce s s forin spe c t i on of d i s t r i b u t i o n boxes sha l l bep r o v i d e d .
60.604 When d i s t r i bu t i on boxes are used, eachd i s t r i b u t i o n l ine shal l connect i n d i v i d u a l l yto a d i s t r i bu t i on box.
60.605 The p i p e connecting a m a n i f o l d or d i s t r i b u t i o nbox to a d i s t r i b u t i o n line sha l l be so l id w a l lwith t ight j o i n t s and p r o p e r l y beddedthroughout i t s l e n g t h .
60.606 When a m a n i f o l d is u s ed , there sha l l be anequal number of d i s t r i b u t i o n l ine s spacedevenly on both s ide s of the j u n c t i o n of theinlet p i p e t o th e m a n i f o l d .
60 .607 D i s t r i b u t i o n l ine s f r o m a common m a n i f o l d ord i s t r i b u t i o n box sha l l be equal in l e n g t h .
6 0 . 6 0 8 W h e n the trenches have been e x cava t ed , thes ide s and bottom sha l l be raked to s c a r i f y anysmeared soil s u r f a c e s . Cons truc t i on equipmentnot needed to construct the sys t em should bekept o f f the area to be u t i l i z e d for thea b s o r p t i o n trenches to prevent unde s i rab l ec o m p a c t i o n o f th e s o i l s . C o n s t r u c t i o n sha l lnot be i n i t i a t e d when the soil moisturecontent i s high. ( N o t e : I f a f r a g m e n t o fsoil occurring a p p r o x i m a t e l y nine inches be lowthe s u r f a c e can e a s i l y be r o l l e d into theshape of a wire, the soil moisture content ist oo high for construct ion p u r p o s e s . )
60 .609 At least six inches of gravel or crushed stoneshall be p la c ed in the bottom of the trench.
60.610 T h e d i s t r i b u t i o n l ine sha l l b e ^ c a r e f u l l yplac ed on the b edd ing and covered with atleast two inches of gravel or £tone.

. / ; • i j ? '
- - :;•'..60.611 The ends of the d i s t r i b u t i o n l ines shal l bec a p p e d or p l u g g e d or, when they are at equale l e v a t i o n s , they should f e e , connected.

60.612 S y s t e m s requiring more than 500 l inea l f e e t of
15



absorpt ion trench sha l l be dosed.
60.7 Pumping or Dosing S y s t e m Design

See MDHES Circular WQB 4 for pumping or dosing systemrequirements.
60.8 A l t e r n a t i n g A b s o r p t i o n Area Design

60.801 Under some circumstances , it is d e s i rab l e todivert the wastewater f l o w f r o m one soilab sorp t ion area to another to prov ide long-term a l t e rna t e r e s t ing p er i od s . F l o wdiversion may be a c compl i sh ed by the use ofcommerc ia l ly a v a i l a b l e divers ion valves or bydivers ion boxes.
60.802 A l t e r n a t i n g a b s o r p t i o n area d e s i g n may beu t i l i z e d as a sub s t i tu t e for d o s i n g sys tems.W h e r e th i s d e s i g n i s u t i l i z e d , an a d d i t i o n a lab s orp t i on area of 50% sha l l be p r o v i d e d .T h r e e s e c t ions are recommended with a minimumd i s t a n c e of 10 f e e t between sec t ions.

61. Deep A b s o r p t i o n T r e n c h e s
61.1 General

Deep a b s o r p t i o n trenches may be cons idered where thed e p t h of s u i t ab l e soil i s i n s u f f i c i e n t to permit thei n s t a l l a t i o n of a conventional trench system due to thepresence of a l i m i t i n g layer more than two f e e t in d e p t hwhich over l i e s s u i t a b l e s o i l s o f s u f f i c i e n t th i cknes s orwhere f r e e z i n g may be a prob l em due to l ong absence ofthe inhab i tan t s during the winter. Requirements forl o c a t i o n , d e s i g n , s l o p e , m a t e r i a l , construct ion anddo s ing system des ign contained in S e c t i o n 60, A b s o r p t i o nT r e n c h e s , shal l a p p l y t o d e e p a b s o r p t i o n trenches exceptf o r d e p t h o f construction ( 6 0 . 3 0 6 ) . I n a d d i t i o n , t h ef o l l o w i n g de s ign cons idera t ions s ha l l a p p l y :
a. The s i t e evaluat ion procedure s sha l l inc lude soilp r o f i l e observations of at least one soilobservation pit constructed to a minimum d e p t h ofsix f e e t below the p r o p o s e d trench bottom.M o n i t o r i n g to e s t a b l i s h d e p t h . t o seasonal soilsaturation or groundwater may be required. Thep o s s i b i l i t y of groundwater contamination shal l beconsidered in accordance with S e c t i o n s 60.201 and

60.206. ^ ,
b. Deep ab s o rp t i on trenches shal l be constructed at
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least one f o o t into su i tab l e s o i l .
c. The di s tribution p i p i n g in deep absorptiontrenches shal l be i n s t a l l e d with the invert of thep i p i n g at a d ep th of not more than 48 inches.Washed gravel or crushed stone shal l be p la c edf r o m the bottom of the trench excavation to apoint two inches above the top of the d i s t r i b u t i o np i p i n g .
d. Deep ab s orp t i on trenches sha l l not be used whenthere is a danger of contaminat ing thegroundwater.
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November 23, 1998

General

Properly conducted percolation tests are needed to determine drainfie ld site -suitability and to
• size the drainf ie ld. Percolation test should be run within the boundary of the proposed •drainfie ld.

Test Hnlf^ Preparation . •

1. Dig or' bore holes six inches in diameter with vertical sides. Depth of holes shall be
equal to the d e p t h of the proposed drainneid trenches, typica l ly . 24 inches belowground.

2. Roughen or scratch the bottoms and sides of the holes to provide natural unsmeared
surfaces. Remove loose material. Place about two Inches of 1/2 to 3/4 inch washed
gravel in the bottom of holes to preven: scouring durins water addition.

3. Establish a reference point for measurements in (or above) each hole.

1- Fill holes with clear water to a level at least 12 inches above the gravel.
5

2. If the f ir s t 12 inches of water seeps away in 60 minutes or less, add 12 inches of water
_ a second time. If the second f i l l i n g seess awav in 60 minutes or less, the Dercolation- . « , . * *: test should be run in accordance with the sandy soil test, so proceed immeaiateiv with

the test. •
3. : •;, If either the - f i r s t . 12. inches or the second 12 inches does not seen away in 60 minutes, '

..; - ;"the .percolatipn.itest .should be run in -accordance with the test for other soils, -In^these
T other soils, maintain at least 12 inches of water in the hole for at least f our hours to

presoak the hole. Do not remove water remaining af t er four hours. Permit soil to swell
_ at least 12 hours, but no more than 24 hours, then proceed immediately with the test

I S S L , ' . . , . = • •
* 1.' ' Sandy soils , • . : •• '

T A. Add water to provide a d e p t h of six inches above gravel. • Measure
water level drop every 10 minutes for one hour." Measure to nearest
1/16-inch. Ref i l l to six-inch d e p t h a f t e r each measurement. Do. not

T - . exceed six-inch d e p t h of water. Use final water-level drop to calculaterate.



November 23,1998 . . . . . .

* Use a shorter time intervalonly if f irs t sixinches seeps away in ten
minutes or less. Measure water level drop a imnimum of «* tun*.
Refi l l to six-inch dep th a f t e r each measurement. Do not exceed six-m
dep th of water. Use final water-level drop t o ' c a l c u l a t e rate.

2. Other Soi l s
A. Remove loose material on top of gravel.

water to provide a depth of six inches above gravel
level drop every 30 minutes for four hours, or until two
do not vary by more than 1/16 inch (stabilized ratr -hie

Measure to nearest 1/16-inch. Renll tc, six-inch d e p t h ^ ^ ^
measurement. Do not escsea six-men ae of water.

drop to calculate rare.

Records

1. D a t e ( s ) o f t e s t ( s ) ,
2. Locadon, diameter and dep th of each test hole,
3 . Time of day that each soak period began and ended,
4. - Time of day for beginning and sad of each water-level drop interva
5. Each water-level drop measurement,
6. . Calculated percolation rate,
7. Name and signature of person performing test,
8. Name of owner or projec t name. ;. .

l,

P^oladon = n= b«»l ta ̂  / W^vel d^p in nvd.es



P E R C O L A T I O N T E S T FORM

Owner N a m e .
Projec t N a m e .
Lot or Tract Number _
Diameter o f T e s t H o l e

— Tes t Number

Date and T i m e S o a k Period Began.
Date and T i m e T e s t Besan ____

D e p t h o f Tes t H o l e .
Ended _______

T a s ; Results
1 _iuan

T i m e or"
Day

End
T i m e o f
Day

T i m e
Interva l
(minut e s)

Initial Dts:ince
beiow r e f e r enc e
p o i n t

irinai Distance
beicw re f er ence
coin:

Drop in .
water level
(inche s)

Percolation
( m i n u t e s / i r e ' .

~
~

I c er t i fy that this perco lat ion test was done in accordance with WQB-6, A p p e n d i x A.

Name ( p r i n t e d ) Signature Dare

C o m p a n y



A p p e n d i x D
Progress Photographs of the Screening Plant S i t eTaken on Apri l 18, 2001

DOT V o l p e Center
Screening Plant F i n a l RAWP 06/18/01



Color P h o t o ( s )

The f o l l o w i n g photo s contain color
that does not appear in the scanned

images.
To view the actual images p l ea s e

contact the S u p e r f u n d Record Center
at ( 3 0 3 ) 312-6473.



Photo 1: Long shed with winter cover

V o l p e C e n t e r
S ^ r e e n i r g P l a n t F i n s ! R A ' A P 0 6 / ' 8 ' 0 1



Photo 2: Debris p i l e / f o o t e r s

V o l p e Center
S c r e e n i n g P l a ^ t F i n a l R A V ' . P 0 6 / 1 3 ' ' Q 1
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Photo 3: Route 37, Scre en ing Plant w i l l t e r i z a t i o n erosion con tro l s

V o l p e C e n t e r
S c r e e n i n g P l a n t F i n a l R A V v P 0 6 / ' 1 8 / 0 1
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Photo 4: S t o c k p i l e , north end winterized

V o l p e C e n t e r
S : r e e n i - . g P l a n l F i n a l R A V W 0 5 / 1 8 / C 1



Photo 5: Long shed winterized debri s area

V o l p e Center
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Photo 6: F o r m e r S c r e e n i n g P l a n t south h a l f winter erosion con tro l s and r i p r a p

I T V o l p e C e n t e r
S c r e e n i n g P l a n t F : n a [ R A V ' / P 0 6 / 1 8 / 0 1
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Photo 7: Erosion control s , S c r e e n i n g Plant s i te

V o ] p e C e n t e r
S c r e e n i n g P l a n ! F i n a l R A W P 0 6 : 1 5 / 0 1


